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Ha who wrilsH a book in ihis age merely for Ihe sake cf being a book- 
maker, will Gnd tbat he has written for other tiroes than these ; and his 
fame will be like one of those " socMid aghfa," Laving existence only in 
tie mind of him who sees it- Every invention, every thing new, every 
book, from the child's primer to the most rH-ofoiiidly scientitic text^bixik, 
must be tested by a comparison with othiis, professing, each ajid all, to 
be the bost extant Hor will any production gain fw lis author tltat for 
wlucb he labored, anleas It finally proves to be what it profesaea Im- 
provement is tlie " charmed woM of the age. It rings hourly in fiie 
ear of the multitude. The strong wind bears it onward, and the genflo 
zephyr wafts its echo. He who has aheady written liis niaae Sax above 
his competitora, now seeks to outdo himself ; and tlie tyi'o ^ncies, that he 
can begm where the best have ended, and run his race alone. ' 

The autbor of this series of ArilhmeUca cherishes none of these tm- 
des, having already received eatSafcctory compensation for nil hia toil, in 
imparting, from tune to time, toUiosehehashadtho pleasure to ioelruct, 
tiie improvements here embodied. But should it be iound, when the de- 
cisive test has been applied, that he has stud some things not before 
Baid, wliich may bo of benefit to teachers, and the cause ot educa- 
tion generally, his pleasure will not be less, because he had ventured to 
indulge some shght anticipation of tJie fitct. If the eijjerience of soma 
twenty-five years in teachmg, has not failed to discover to him tjie real 
wants of our schools, tlien it will be found that his series of Arithmetics 
is adapted to meet those wants, and b in some measure suited to tiie 
spirit of the age ui which we live 

The Canoellmg Arithmetic, pubhshcd m 1837 was (he first work 
known to Hie author, which, to any con lieraWe estent illustrated, and 
practically applieo tlie principle of cancelhng Although it is true tiiat 
the principle is Coextensive with the science of numbers, for no question 
in Smiple Division can be solve! without employing it, still Division 
was not explained as embodying the whole of it, nir was the nrmcipla 
ao apphed and illustrated as to simphfy Divis m. The mode of writing 
mimtKiB lor the convenience of cancelling, m connection with Sxs ordinary 
mode, affwds a variety of illustrations interesting' and useful, both to 
teachers and scholars. 

The application of the canceliiug principle is not, however, ihe only 
peculiar characteristic of this work. It aims throughout, by the connec- 
tion of its subjects, and illiistratioji of principle, to impress upon the mind 
of the scholar the truth, that he will never discover nor need a new prin- 
ciplB beyond the sunple rules. Hence the first object is to make the 
scnoUr thoroughly acquainted with those rules. One thing at ft time. 
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4 PKEfACE. 

and in lis time, is the plan. Hie »mple nilea are present<id in Iheir 
order angly ; tlien in contrast ; then a review of the whole, to esereise 
-Uie judgmeot of the scholar. Fractiona are introdui^ Ha tlio result of 
divudtHi, or rather as dividoo implied. They are made k> ixcupj &e same 
posititHi, and are illuEtrated and solved the same as whole nmobers. The 
same numbers are again written in the Pactional form, and the scholar is 
enabled to perceive at a single view, that a change of position, and of 
names, is a matter of convenience and not of necessity. la tlie ordinary 
mode of presenting fractions, the idea is not precluded from the niind of 
the ecbolar, that new positionB and new names do not necessarily intro- 
duce new principles. The result ia, that he perceives no cwmection be- 
tween the pcesf nt and Oio past, and consequently the subject is ever new, 
and new dfficulties ar«consiantly arising. A. new fimn of notation, and 
new names being inlrodaced, it is in vain to insist that no new principle 
ia employed, so long as tlie subject is but imperfectly illustrated, and tlio 
BCJidiu' does not perceive that tiie change is not a matter of necessity. It 
is iKie thii^ to gain the assent of tlie pupil to a trutji, and it is oftai quite 
Snothet to give Mm a practical understanding of it 

It is a fact too httle realized, that much time is consumed in going 
over ground, from which no practical knowledge is gained. Not thai 
the studies themselvea nro not practical, but they are not pursued in 
a practical manner. The scholar may be often mformed that a frac- 
tion is the result ot division ; that tlie friietional form of writing num- 
bers is division implied ; and tliat numeraUr b the same as divideml, 
and denominator is the same as divisor ; and yet difficulties will arise 
which did not occur in whole numbers. Whereas, a practical knowledge 
of this &tct would enable liim to solve most questitHis, in fractions, with 
the same facility as in whole numbers ; nor would he find anv nocessil^ for 
Hnnm >in1f /I^Ti^ji mles^ wMch ho is uEually required to cwnnut to memory, 
al may be 
following, 
, . . 1,2|2=1, 

for the dividend ia just equal to the divisor. Tyere we required to divide 
1 by a, we should meet with a difficulty, for the ihvidend is less than the 
divisor^and consequently will not contain it ; we must therefore employ 
a new form of notation, 2|i— J. We write tlie divisor under the ilivii&nl, 
and 'give a new name to the expression ; we call it a fraction, which 
means a part of a thing. The quotient usually shows how many times 
the dividend contjuns the divisor. It the quotient is 3, the dividend con- 
tains the divisor twice ; if 3, flm»e times. But here tiie quotient is a 
fraction, less than a unit, or 1, which shows Uiat tiie dividend is raly a 
part of the divisor. But what part ) The same part the quotient is of a 
unit. But what part is the quotient of a mdt ! 

It will now be convenient to introduce new names, m order to value 
the fcaotioa You perceive, that the number which we employed as di- 
visor, we have written under the line, and the number employed as divi 
dend, is above the lino. If our divisor be 3, our quotient is one-half of 
the dividend; if our divisor be S, the quotient ia one-third of the divi- 
dand. Thus it is plain, that in whole numhera, the divisor gives name to 
the quotient The aame is true when we Imply division and write the 
iminberB ni the form of a Iraction. Our divisor in tliis example is 2. and 
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our quuticut i:^ unc-lialf i>t' tJio diviiiend: il la hI^o oae-hulf of a unit 
31ie unit is divided into two parts ; our quotient is now denominated ; 
"we tJierefore call llio figure belovr ilie line, denominator, or namer, be- 
cauEe it gives name to the porta into wliich the unit is divided. Thus 
we have our fraction named, or denominated ; but what is ita value t It 
is halves, but how miiDj lialves does it contain ) Evidently one, which 
Uie %ure above tlie line shows. We have now the fraction denominated 
or named, and numbeied. Ita denomination is halves, and their number 
is one. Making use of the figure above and below the line in one expression, 
we call the fraction one half, or one-half Thus you perceive that numera- 
tor is the same as dividend, and denomiuitor tlie same as divisor. And, 
ita in division mulfipljing the dividend increased the quotient, so in fra,c- 
tions, multipljing numerator inoreases the value of the fraction. Thus: 

ala— 1 

Let the e<iiolar write numbers in tliis manner, side b^ side, and be 
exercised, a? in division, by mulliplying dividend and divisor, niunerator 
and denominator, employing the lao^uft^ of division and the language 
of fractitHis, until he is prac^^llj fanuliar with the hct that the principle 
employed m fractions and whole numbers is tlie same. 

Whenever new names are introduced, and new positions employed, let 
the diSerent tOTTOS be written side by side, and extra exercises be given, 
until (he soliolar cleajly perceivca the unity of the principle. (See exam- 
ple under Art, 147.) In Dedmal Fractions, also, the pcrints in which tiey 
are like whole numWa and common Iractions, and points in which thej 
diSer, are distinctly broi^ht out as tlie scholar proceeds, and then, at the 
close, those p(Hnta are presented m one general view. In Proportion, 

be taken to contrast the new positions with flie former, and to cxplam the 
new terms introduced, 

TO TEACHERS. 

It cannot be expccied that a School Arithmetic, limited in sis; as it 
must be, should cxiiaust ita subjects, or give all those illustrations which 
might bo botli interesting Mid useful Tlie moat it can do upon any aee 
subject is to give a single illustration of a p'mciple, a formula of a par- 
ticular mode of teaching. And that text-book is the best, which by ita 
connection of thoi^ht and snl^ects, and illustratibn of principle, interests 
both toatiier and scholar, and incites the teacher to mvent new modea 
for bimseli Teachers are here presented with an Arithmetic which is 
the result of much experience in teaching and effort at unprovement. 

It has been the purpose and aim of the author to prepare a work 
■which ^uld accord with Vae spirit of tie age, and be adapted to the 
schoolroom. It is not expected, nor is it desirable, that the teacher 
diould be confined to the forms laid down in the book. They are de- 
signed simply to open the subject — to serve as hints to somefhing bet- 
fp.r The pecuhar mode of slating quesUons for the convenience of 
-"-'-^ and for illustrating fractions as whole numbers, teachers can 
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6 FKETAtE. 

adopt, or apply the principle of tancelliiig to the ortUoarj mode of slatcf 
ment It will be well to employ both raodea, s.a t<^euier tliey open a 
■wider field for illustration. 

It J3 Boraetimea renwirked of the caooelliiig Hyalem, that it ia good as 
far aa it goes. The same may be said of arithmetic ; for the principle ia 
inseparaWe from it It is the only principle by which any question in 
division can be performed. Wherever it cannot be apphe(( the numbers 
must be written in the form of a. fraction. When the question involves 
multiplication and division, it ivill generally be found to be a great saving 
of labor, to write down all those numbers wluch are to be factors of the 
dividend and divisor, before proceeiHng to the operatioiL The eye will 
then detect at a glance equal factors, and they can be excluded from the 
operation. The teacher will bear in mind the importance of ^ving gen- 
eral illustrations of Mithinetical principles, whenever it can be dime, as 
its tendency is to enlarge the views of the pupil and to give importance 
(o the Efudy. >'or example, let simple division be illustrated not only 
atithmeticaUy, but on generid principles. Let it be required to divide 16 
by 8, and it may be done and Ulustrated in the following mamier : — 

8)16—3X2^—2 Ans. 
Now substitute the letter a for 8, aud tlic letter b for 3, and read the 
question thus ; divide ab by a. 

B)S6 

Here, as before, we exclude from flie dividend a factor equal to the divi- 
sor. But this latter process is algebraic ; heiieo the scholar's views are 
extended, and he perceives at once, and for the fii'st lime, the eonneciion 
between arithmetic and algebra. Formuli^ are also Mvcn to aid the less 
experienced teacher, and also fo bjing out more prommeiitly arithmetical 
prmdples. 

MAKNBR OF REdTATIOS", 

Promptness and dispatch are characteristics of Our times, and young 
men must be educated in refereoco to them There is no place, p^haps, 
better calculated to train a scholar to think and act with precision aud 
energy, than at the blackboard. When a scliolar ia called out fi-om his 
class to solve a question, let him quickly, and with gentleninnly mien 
endeavoring to be self-possessed, take hia stand at the bi»rd, read his 

Siration distinctly, and with the same reference to rhetorical notation aa 
ough he were called out on purpose for the reading of the question. 
Then let him state his question, giving the reasons for eadi step as he 
proceeds ; or let liim state and solve his question, then retnm to me com- 
mencement, and illustrate the principle, and give the reason for each step 
in the Bolutioa Then let him pause at the board a moment, tor his teacher 
to propose such questions as he may think proper. 

A brief view has now been given ot the plan and mode of teaching 
arithmetic adopted in tliis system. It is confidently believed, from the 
kog ezperienca tba author has had in teaching, ^t the mode hers 
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adopted for prtaentuig (lio subject of arit!mietic, ivill bs found better 
calculated to induce a fondness for the studj; thiit it unfolda more of the 
Ecdence, and brin^ out principles more dearly Hum any other Ej-stetn 
now Wore the public. Willi tlicse views the autlior Bubmits Uie irork 
to tbc cniidid peru^ul of &R vha are interested in (lie progress of know- 
ledge cnARUiS G. BURSHAM. 
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DEFINITIONS, 
tbya 

1. Quantity is onj tbin* ivliieh may be multiplied, divided, and meas- 

2. Mngnif ude ia lliat spedea of quantity wliich is extended ; L e. which 
luts one or more of the three dimensions — leii<;l1i, breadili, and tliieknaas. 
A line is a raai;nitude, because It bsa length. 

8. Mathematics is tlie science of quantity. 
4. Aiitlunetic ie iSie science of numbers. 
G. Algebra is a metliod of computing by letters and ollieitKymbols. 

6. Geometry treats ot lines, surfaces, and solids. Arithmetic, Algebra, 
jinj Geometry are those parts of mathematics, on wliich all tiie others are 
founded. 

7. A Demonstration is a course of reasoning which establishes a trutlL 

8. A Proposition is any thing proposed ; if to be proved or demonstra- 
ted, it ia caUcd a Theorem ; if to be done, it is called a Problem. 

9. A pltis quantity is a quantity to be adiled, and has tiiis sign -{• be- 
fore it; thus, -ffl. 

10. A minus quantity ia a quantity to be subtracted, and has tjiis sign 
— before it; thus, ~fi. 

11. An Equation is a proposition expressing equaUty between one 
quantity,' or set of quantities, and anotlicr, or between different expres- 
BiOQE for the eanie quantity ; thus, 5:=3-|-2, 

12. A member of an equation is the quantity or quantities on one side 
of the sign ot equality. 

OBt— PordeanifioBBof Imma In mora cooraion use hi Ihls wort, sea Art. 64, of 
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AXIOMS 
An axiom is a self-evident proposition. 

1. Things wliicli are equal to the same thing are equal to each other. 
3. If equals be added to equals, the wholes wUl be equal 

3. If equals be tiiken from equals, the remainderB will be equal 

4. If equals be added to unequala, the wholes will be unequal 

5. If equals be takeu from uncquals, the remainders will be unequal. 

6. Things which are double of equal things are equal to each other. 

'I. Things which are halves of the same thing, arc equal to each other 
8. The whole is greater than anj of its parts. 
8. The whole is equal to the Eum of all its parts. 

SIGNS. 
-= Equality is denoted by two horizontal lines, 
+ Addition ; as 4+ 3=:1 ; which signifles that 4 added to 3 equals 7. 
X Multiplication: as 4X3=12; which agnifies tliat 4 multipUed by 
8 equals 12. 

— Subtraction; as 4 — 3=^1; which wgnifies that S taken from 4 

X. ■^> 4. "1*1 Division: as, 2)4(2, and 4-^2=2, and |=a, and =['=2. 
In either case it signifies that 4 divided by 2 equals 2. 

: : : : Proportion : as, 2 : 4 : : 6 : 12 : which is read, 2 is t« 4 as 6 is 
to 12. 

Vinculum : as 4+3=7 ; whicli is remi, the sum of 4 and 8 equals 
1, and 4— 3*1, is read, the difference of 4 and S equals 1. 

■^ Radical sign ; placed before a number denotes that the square 
root is to Ije tahen. 

4' implies that 4 is to be raised to the second power. 

4' implies that 4 is (o be raised to the third power. 

y implies the thnd roof. 
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ARITHMETIC. 



Arti 1. — Ahithmetic is the science of numbers. It explains 
tlieir properties, and teaches liow to apply tkem to practical 
purposes. 

Art. 2> — Tlie principal, or fundamental rules, are. Notation, 
Numeration, Addition, Subtraction, Multiplication, and Division. 
These are called fundamental rules, because all questions in 
Arithmetic are solved by one or more of them. 

Ard 3< — Notation is the expressing of any number or quan- 
tity by figures ; thus, 1 one ; 2 two ; 3 three ; 4 four ; 5 five ; 
6 six; 7 seven; 8 eight; 9 nine; cipher. The first nine 
figures are sometimes called digits, from tjie Latin word digitus, 
which means a finger. In the early stages of society people 
counted by their fingers ; they were also formerly all called 
ciphers — hence the fu^ of Aiithmelie was called ciphering. 

Art. 4< — There are two methods of Notation — the Arabic, as 
above, and the Roman, which is expressed by the following 
seven letters of the alphabet : 

I, V, X, L, C, D, M. 

1 2 3 4 5 6 1 B 9 10 20 30 40 50 

I, II, III, IV, V, VI, VII, VIII, IS, X, XX, XXX, XI^ L, 

CO 70 80 90 100 600 1000. 

LX, LXX, LXXX, XG, C, D, M. 

Art. 5. — When a letter of less, is placed before one of a 

greater value, it diminishes the value of the greater, by the 

value of itself — thus, X signifies ten, but IX b only nine. 

When a letter of less, is placed after one of greater value, it 

increases the value of the greater by the value of itself, 

Thig method is seldom used escept in numbering cliaptors, sections, etc 

rukat 3. Whysac^lod! 4. IVhut is HoiaUan ? 5. Wbot siv It^flrM nlno flgurca 
ajmetimes culled f B. Wtiit were Uioj nil mtmeilv called ? 7, How many meUioda 
ofNotalioniRiidwhatarellieyf B, Hour msny are Ihe Arabic charnctera, or Bgnres » 
9. By wliBtlsUie Rumaa muUiiHl eiprtswdt 10. How tea \elXer tOetiisa when one 

la. For what La Ihe Roman melhoil uf Nolalion principal!; iwod? 
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NUMERATION. TAELC. 



NUMERATION. 

Artt 6. — Numeration teaches fo express in words the value 
of any number reprtisented by figures. Tlius, 365 is read, three 
hundred and Bixty-five. 

Art. ?■ — Figures have a ample and relative value. When 
a figure stands alone its value is simply so many units, or ones ; 
as, 2 two; 3 three ; 4 four. Their relative value is derived, 
from the place they occupy when joined together, or from 
their distance from the unit s place. . Thus, 2 and 3 express 
their own value ; simply so many units ; but ihey are made to 
express either 23 or 32; that is, either three units and two 
tens, or two units and tJii-ee tens. Hence it appears that the 
first, or right-hand place, always expresses so mMiy units ; it 
is therefore called the unit's place ; the second, the place of 
tens, expressing always as many tens as the figure contains 
units. The third place is hundreds ; the fourth, tbousands, as 
may be seen by the following 






TABLB. 



6 5 4, 3 2 1 

7, 6 5 4 3 2 1 

8 7, 6 5 4, 3 2 1 

I 8 7, 8 5 4, 3 2 1 



J, and rtmrth places cuUud ? 



1 OciO 
T«i,niv one 

ivmdrad and 21. 
Fuur thousand and S21. 
Fifty four thousand and 321. 
Six hundred and fifty-four thousand 321. 
SeveD milhons 854 thcusand 321. 
8'; nulhuns 654 thousand 321. 
987 millions 654 thousand S21. 

miUan? 14. Wbat i9 the lalue of s flgure Btnndli^ 
qIi^Ete value ilflrivud 9 IS. Whut does IhL-. flrat, or 
il Is It calL«d ? 17. Whai ^re the second, 
L |9 the VAlue of the ciplict, when filnndii^ 
n? 1!). What emtct has it nhSD pteceS 
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NUMERATION TABLES. 13 

Art. 8. — The ciplier, ivhen standing alone, or at t!ic left 
hand of another figure, signifies nothing, as 05, 005, is five in 
either case, because it still occupies the unit's place. But 
when placed at the right hand of another figure, it increases 
its value in a tenfold ratio, by removing the figure farther from 
the unit's place. This may be seen by the following — 



Nothing. 
20' Twenty. 
200 1 Two hundred. 
2,000, Two thousand. 
20,000 Twenty thousand. 
20O,000iTwo hundred thousand. 
2,000,000;Two millions. 
Artr 9< — To hnow Ike value of rniy numJier of figures. 
Rule. — 1 . Numerate from the right Jiand to the left, by say- 
ing units, tens, hundreds, &c., as in the Table, 

'1. To the simple value of each figure join the name of its 
place, reading from the left hand to the r gh'. 
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78S 


694 


612 987 


B62 


1U 


92S 


610 


782 


IS4 


542 


365 


9S1 


96« 


^1 


1^^ 


I'l 


^ t 
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1=1 
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Q 




ff 



















The first division of the foregoing Table is according to the 
French method, into periods of three figures each : the name 
of the period is superadded. The second division is according 
to the English method, into periods of six figures each. The 
name of each period is subjoined. The two divisions of the 



(wo metbodg otDumeKiikiQ bi Ibe Uiiid 1. 



rio? ^ 
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14 EXERCISES ff) \UMERATION. 



Table agree for the first nine figures — beyond that they as- 
sume different names. The principles of Notation in both are 
the aame. In the former method the names, units, tens, hun- 
dreds, are I'cpeated in each period ; in the latter method, thou- 
sands, tens of thousands, hundreds of thousands, are repeated 
with the name of the period. If the sum. be not expressed in 
figures, it is necessary to know the method of no^tion em- 
ployed. 

Art, 1V> — Let the scholar point the following numbers Into 

periods, and read them. 3445 

67891 

983452 

5437643 

67821356 

436543897 

5G78G23412 

067.54329876 

1234678901263 

Art, 11, — Express the following numbers in figures. 

1 . Twtnty three 

2. Thulyfce 

3. One bundled and tweiit> 

4. One bundled and twent* six 

5. Ten th isind threi. hundred and twenty 

6. Four mill ons four thou'iand and four 

7. Ont hundred and seventeen mUons one bundled ind 

8. Thiee lilli ns three mllions si,ient en thousand and 
ttn. 

9. One hundred billions, onofhundred thouband, t^ o hundred 
and fifty. 

10. Twenty bilhons and twenty. 

11. Seven billions, seven thousand and seventeen. 

12. One hundred and seven billions, twenty-seven thousand 

13. Five hundred and four trillions, two billions, ten millions, 
ten thousand and ten. 

14. Forty-five trillions, forty billions and thirteen. 

15. Two millions, two thousand, three hundred and three. 

16. Thirty quadrilUons, fifty millions, four thousand, three 
hundred and forty-eight. 



^b, Google 



EXERCISES IN NUMERATION. 15 

17. Four hundred and fouT quadrillions, seven hundred and 
seven thousand, two hundred and two. 

18. Four quintUlions, thirty-five quadrillions, three trillions, 
two billions, twenty-seven millions, three hundred and forty 
thousand, four hundred and seventeen. 



Art. 12. — Siffns. — A cross + is the sign of addition. It 
shows that the numbers betweea wliich t ia placed are to be 
£idded. Two parallel hoiizontal lines ^^ signify equality. 
Thus: 3+4=7 is read, 3 added to 4, or 3 plus 4 {plus is a 
Latin word, which signifies more] is equal to 7. 

The following Table may ie read thus : 2 and are two ; 
2 and 1 are 3, <S:c. 



2 + 0= 2 


3 + 0= 3 


4+0= 4 


5+0= 5 


2 + 1= 3 


3 + 1= 4 


4 + 1= 5 


. 5+1= 6 


3 + 2^ 4 


3 + 2= 5 


4+2= 6 


5 + 2= 7 


2 + 3= S 


3 + 3^ 6 


4+3= 7 


5 + 3= 8 


2+4= 6 


3+4= 7 


4+4= 8 


5 + 4= 9 


2+5= 7 


3+5= 8 


4+5= 9 


5 + 5 = 10 


2+6= 8 


3+6^ 9 


4+6=10 


5 + = 11 


2 + 7= 9 


3+7 = 10 


4+7=11 


5 + 7 = 12 


2+8=10 


3 + 8=11 


4 + 8 = 12 


5 + 8 = 13 


2+9=11 


3 + 9 = 12 


4 + 9 = 13 


5 + 9 = 14 


6+0= 6 - 


7 + 0= 7 


8 + 0= 8 


9 + 0= 9 


6+1= 7 


7 + 1= 8 


8+1= 9 


9 + 1 = 10 


6+2= 8 


7+2= 9 


8 + 2 = 10 


9 + 2 = 11 


6 + 3= 9 


7+3 = 10 


8 + 3 = 11 


9 + 3 = 12 


6+4=10 


7+4=11 


8 + 4 = 12 


+ 4 = 13 


6+5=11 


7 + 5=12 


8 + 5 = 13 


9 + 5 = 14 


6+0=12 


7+0 = 13 


8 + 6 = 14 


9 + 6=15 


6 + 7=13 


7+7=14 


8 + 7 = 15 


9 + 7=16 


6+8=14 


7+8=15 


8 + 8 = 16 


9+8=17 


6+9=15 


7+9=16 


8 + 9=17 


9+9 = 18 



Qdibtios..— Two ana 0— how monj! a.Twoand 1— how maflj! S.Twoanda- 

The scholar should he questioned in this manner, until he a 
familiar with the above table. 
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ESF-nCieES IN KUMEEATION. 



The scholar should he well versed in Notation and Numera- 
tion, hefore proceeding to the following questions. 



Art. 13. — 1. If John has 6 apples, and his brother gives 
him 3 more, how many will he have ? 

2. James being on a visit at his uncle's, one of his cousins 
gave him 3 walnuts, another i, and his uncle gave him 9 ; how 
many did he receive 1 

8. Samuel Jsought a book for 13 cents. And a slate for 17 ; 
how many cents aid lie give for both ? 

4. If a boy pay 15 cents for a book, 10 for a knife, and 
for a dozen of apples, how many cents does he pay ia all ? 

6. If an inkstand cost 10 cents, an orange 5, a lemon 3, and 
a dozen of quills 14 cents, what ia the cost of the whole ? 

6. A man bought of a drover 3 sheep and a cow ; for one 
of the sheep he p^d 4 dollars, for the other two he paid 3 
dollars apiece, for the cow be [5aid 20 dollars ; how many dol- 
lars did he pay for the whole 1 

7. Josepli bought a sled for 25 cents, a yoke for 12 cents, 
and a whip for 6 cents ; what did the whole cost him ? 

8. If I pay 6 dollars for a hat, 8 for a cap, 4 for a vest, and 
] 4 for a coat, what do I pay for the whole ? 

9 If I owe one man 6 dollars, another 8, another 12, an- 
other 20, how much do I owe in all ? 

10. Tlie £cholai*s in a ceilain school are divided into 4 
classes; in the first class there are 10 scholars, in the second 
12, in the third 9, and in the fourth 14 ; how many in all? 

11. If from my library I lend to one man 5 books, to another 
10, to another 8, to anotlier 12, to another 20, bow many do 
I lend in all? 

12. In my garden there are 6 apple-trees, 8 pear^rees, 10 
peach-trees, 18 plum-trees ; bow many trees are there in all? 

13. In a certain school 10 study music, 12 French, 14 Span- 
ish; bow many are there in all these studies? 

14. Eliza had 4 finger-rings, Mary bad 10, and Susan bad 

7 ; how many had they in all? 

16. A certain man bad 4 hoarders; for two be received 

8 dollars each per week, for one 2 dollars, for another 5 ; how 
much did he receive per week for the whole? 

16. A young lady bought two dresses; for one she paid 7 
dollars, for the other 9 dollars ; how much did she pay for botli" 
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ADDITION. 

Art. H, — Addition is the putting together of two or more 
numbers bo as to make but oae. Tlie number thus obtained, 
is called tbeir sum or amount. 

Art. 15. — Simple Adpition is tbe putting together of two 
or more numbers of the same kind, 

Obs, — It is called Simple Addition, because the nnmbers are all of one 
denomination; (hat is, all dollars, or all cents. When the numbers are 
pounds, sMliings, pence, &c., the denominations we different. 

If one man owe me 25 dollars, another 22, — to find the 
amount of what both owe, I write the sums in the following 
maimer, units under units, tens under tens, and add them to- 
gether, thus : 

Tens. Unils. 

25 or thus, 2 + 5 
22 2 + 2 

47 amount. 4 + 7 = 47. 

Illustration. — Beginning at the right haud, or unit's place, I 

say 3 and 6 are 7 ; then, in the second place, or place of tens, 

I say 2 and 2 are 4 — which is 4 tens, or 40. 

2. A man has three fields; one contaiDs 31 acres, another 
25, another 43 ; ho\T many acres are there in all ? 

(hvTat'/in niuHration. — Haying written the numbers 

^■'i"^ ■ accoi-ding to the directions, units under units, 

tens under tens, &c., we begin at the right hand 

. - to add, and find the amount to be 8 units, which 

— we place under the column of units. The 

Ans. 98 amount of the second column, or column of 

tens, we find to be 9 tens, or 90, The answer, then, is 9 tens 

and 8 units, or 98. 

3. What will a carriage, horse and harness cost, if the car- 
riage cost 102 dollars, the horse 80 dollars, and the harness 
16 dollai-s? Am. 198. 

4. If a wagon cost 78 dollars, and a yoke of oxen 96 dollars, 
what will be the cost of both ? 

Qdmtiohb.— 1. WhalfgAddiHon? 3. WhattsSimple Addilion! S.Hownretho 
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IS ADDITION RULE. 

In the preceding eiamples, the numbers, when added, have 
been less than 10, and, of course, have required but one figure 
to express them. In the last example it will be seen that the 
numbers in the unit column, when added, amount to more than 
10, and in the column of tens, the amount b more than ten — 
that is, ten tens. 

Let the student write the numbers to be added on the black- 
hoard, and illustrate in tlie following manner : 

Seventy -eiglH equals seven, tens plus'eight units, and ninety- 
six equals nine tens plus six units. 
Operation Ut, U. 3d. f "''"# ^^^^ numbers 

Z.. upii. t™. u„i«. ;^"''^ ^■':?er units, and 

7^.8= 7 + 8= 78 ^™^ under tens, and 

9 + §•= 9 + 6 = 96 adding, we have axteen 

■,.,,,. — ,„ , . rr=-r , tens plus fourteen, units, 

one ten plus four units ; the left-hand figure of the units there- 
fore belongs in the column of tens. It will be seen by this 
operation, that what is called carrying for ten, is simply adding 
numbers to the column where they belong. In practice, num- 
bers are written as in operation 3d, and a part of the operation 
is carried on in the mind. 

The same may be illustrated, thus : 

73 Placing the numbers as before directed, and 

9(j adding the right-hand column, we find it amounts 

Yl to 14 units, or 1 ten and 4 units. The next 

... column amounts to 16 tens, or 100 and 6 tens, 

which, when added, make 4 units, 7 tens, and 

174 Ans. joo^ Qr 174, the answer. From the foregoing 
it is evident, that one in the column of tens is equal to ten in 
the column of units, and one in the column of hundreds is 
equal to ten m the column of tens. This is the reason why we 
carry for 10 rather than any other number. 

KULB. 

Add each column, beginning at the right hand, and set down 
the anuranl directly under tk« column, if it be less than 10; 
hut if it fe 10 or mot, set down the right-hand figure, and add 
the left to t/ie next column. Under the last left-hmd column 
set down the whole cmiount. This is the same as carrying one 
for every ten. 

QoESTiiiHB.— II. What ii the mlw for EHmpls AdditioDT 13. Hot Is Additkn 
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ABimrON — BULK AKfl UXAJlPIJi^. 19 

Proof. — Perform the addition duwniviirdfl, and if tiiis last amount 
corresponds with the sura total, the work is euppOBod to be right. 

The following method may be adopted when the scholar has 
become acquainted with the rule of Division : 

Add the digits in Che top line, and from their sum reject the 
nin«e, and write down the excess at the right hand, directly even 
with the figures in the line. Proceed in the same manner with 
eaoh propo^ line of figures. Then luid the several remainders, 
or excess of nines, and Irom their sum reject the nines and write 
down the exo^s. Add the digits in the sum total, and reject the ■ 
nines, and the escesa, if the work bo right, will be the same as the 
excess last obtained. Thus, 

The sum of the digits in the sum total 3497 p 5 
is 16, and the escesa above is T ; the 6512 Z 5 
same as the last esccss. 8205 ° 6 

18304 1 7Ex. 9'9. 

This method of proof depends upon a property of the number 
nine, which belongs to no other digit bnt 3, which is a &ctor of 9 ; 
— namely, that any number divided by 9 will leave the same re- 
mainder as the sum of its digits divided b^ 9. This peculiar prop- 
erty of the number 9 grows oat of the decimal reLition of place. 

Were the ratio of increase any other than ten fold, it would be- 
long to the number nest before the ratio. E. g. Were the ratio five 
foia, it would belong to 4 ; wore it sis, it would belong to 5, &c. 
It will be observed, that if we remove a digit from the units' place 
to the tens, we increase its value by as many 9's as there ate units 
in the digit. Thus ; 2 units, 20 units, or two 9's plus 2 units.— 
If we remove the digit atill further to the left, we. increase the 
number of O's ten fold at each remove. Thus : 200=22 nines 
plus 1 anits, and 2000=222 nines plus 2 units. Hence it appears 
that whatever be the number of 9's expressed Jjy the digit, the 
digit itself is always a remainder ; and since the proof depends not 
upon the number of 9'e, but upon the remainders, it is plain that 
if we add any number of columns of units upwards, and then add 
the several lines from right to loft, we shall have the sum of the 
same digits. If therefore we cast out the nines from each sum, 
the remainders, if the work is right, must be the same. 

Obs — This meOiod of proof, although nut a demona trillion, is, nevertlio- 
lcs3, very satisfauturj, for it presents au entirolj different eombinatioo of 
digits; HOT ahonld we he likely to drop a 9, or ft multiple of 9. 
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so EXESCISES IN ADDITION. 

EXEBC[3£3. 

Art. 16.— 1. If a man pay 1496 dollars for a house, V34 
dollai-s for a lot of land, 300 dollars for railroad stock, and 145 
dollars for a sliare ia a bridge, how much does lie expend in 
the whole ? Atis. 2675 dollars. 

3. A man sold plank to the amount of 834 dollars ; boards 
to the amount of 376 ; shingles to the amount of 400 ; timber 
621; two masts, qne for 30 and the other for 50 dollars; what 
was the amount of the whole ? Ans. 2311 dollars. 

3. A merchant, on settling his accounts, finds himself in 
debt to A. $100 ; to B. 60 ; to 0. 78 ; to D. 80 ; to E. 447 ; 
how much does he owe in all ? Aiis. 765 dollars. 

4. From the creation of the world to the Christian era was 
4004 years ; from that time to the Declaration of American 
Independence was 1776, and 64 years since that period. How 
many years since the Creation? Ans. 5844 years, 

5. A man by his will left his two sons 1450 dollars each ; 
his four daughters 1200 each; to his wife 1500; to various 
charitable objects, 1834; what was the value of his estate? 

Ans. 11034 dollars. 

6. If 1889 figures cover one side of a slate, how many will 
it take to cover both sides of 4 slates? Ana. 15112. 

7. Bonaparte was bom in the year 1769; lived 52 years. 
In what year did he die? Ana. 1821. 

8. Genera] Jackson took the Presidential ehair in 1829 ; oc- 
cupied it 8 years. In what year did his course terminate ? 

Ana. 1837. 

9. George Washington was born in the year 1733. He 
lived 67 years. Ir what year did he die ? Ans. 1799. 

10. The distance from New York to Railway, N. J., is , 20 
miles, from Rahway to New Brunswick 12 miles, from New 
Brunawick to Princeton 18 miles, from Princeton to Trenton 
12 miles, from Trenton to Bristol 10 miles, from Bristol to 
Philadelphia 20 miles. What is the distance from New York 
to Philadelphia ? Ans. 92 miles. 

11. Lafayette was bom in the year 1757. He died at the 
age of 78. In what year did he die? Ans. 1835. 

12. A man sold five oxen, each weighing 864 pounds ; how 
much did they all weigh ? Am. 4320. 

13. How many times does a common clock strike in 24 
hours? Ar^a. 156. 

14. A gentleman left his two sons eaaii 1480 dollars; bis 
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SIMPLE ADDITION. 2i 

only daugLter 1500 dollars, and his wife 200 more than all 
his children ; what was the wife's portion, and what was the 
value of the whole estate ? 

. j Wife's portion, 4660 ) , ,, 
-*'^- ( Whole estate, 0120 j 

15. There are two numbers the less is 1768; their differ- 
ence is 961 ; what is the larger number? Ans,. 2729. 

16. From Boston to Providence it is 40 miles ; from Provi- 
dence to New York 198 miles ; from New York to Philadel- 
phia 92 miles ; from Philadelphia to Wilmington 28 miles ; 
from Wilmington to Baltimore 72 miles; from Baltimore to 
Richmond 110 miles; from liichmond to Raleigh 155 miles; 
from Raleigh to Charleston 256 miles ; from Charleston to 
Savannah 113 miles; from Savannah to New Orleans 713 
miles. How many miles from Boston to Nevr Orleans, passing 
through the above places? Am. 1777 miles. 

17. Amah bought five firkins of butter; one firkin con- 
t^ned 150 pounds, another 60, another 75, another 98, an- 
other 125. How much did they all contMn? Ans, 608. 

18. There were five churches erected, one in , which 

cost 16,500 dollars, two in , which cost 18,350 dollars 

each, one in , which cost 19,386 dollars, and one in , 

which cost 12,640 dollars. How much was the expense of 
the whole? Ans. 85,226 dollara. 

When the columns to be added are long, the following 
method will be found convenient. Begin to add with the miit 
figure, as usual ; and for every ten, place a dot against that 
figure which makes ten, or more than ten, and add the excess 
to the figure above it; and thus proceed to the top of tho 
column. Write the excess of ten at the foot of the column 
added ; then count the dots, and as many as they arc, so many 
carry to the next left-hand column. 

27687 3978 3-4.9.5 

78989 2129 6 7 8.9. 

87896 9723 2.3.16. 

98988 1320 763 4 

66769 9621 2 3.16. 

75645 8732 6.5 6,7. 

1256 2 148 



e long, liow mny you pt« 
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22 SUBTRACTION. TABLE. 

SUBTRACTION. 

Art. 17.^1. John's father gave him 6 apples. He gave 
his brother 4 of them. How many had he left ? 

2. Joseph bought sixpence worth of candies, and ninepence 
worth of hazel-nuts. How much more did he give for the 
hazel-nuts than for the candies ? 

3. Henry was 10 years old when his mother died ; his sister 
was 6. How much older was Henry than his sister ? 

SDBTRAOTIOH TABLE. 

Arl. 18. — Siffns, A short horizontal line — signifies sub- 
traction. Thus: 7—4 = 3, is read: 7 minus 4 (minus is a 
Latin word, which signifies less) cq^uals 3. 



2 — 2= 


3 — 3= 


4—4= 


5-6= 






6 — 4= 1 


6-5= 1 


4-2= 2 


5 — 3= 2 


6-4= 2 


7-S= 2 


5-2= 3 


6-3= 3 


7-4= 3 


8-5= 3 


6-2= 4 


7-3= 4 


8-4= 4 


9—5= 4 


7-2= 5 


8-3= 5 


9-4= 6 


10—5= 5 


8-2= 6 


9-3= 6 


10-4= 6 


11-5= 6 


9-2= 7 


10-3= 7 


11-4= 7 


12-5= 7 


10-2= 8 


11-3= 8 


12-4= 8 


13-5= 8 


11-2= 9 


12-3= 9 


13-4= -9 


14-5= S 


12-2 = 10 


13 — 3 = 10 


14 — 4 = 10 


15 — 5 = 10 


6-6= 


7—7= 


8-8= 


9-9= 


7-6= 1 


8-7= 1 


9-8= 1 


10-9= 1 


8-6= 2 


9-7= 2 


10-8= 2 


11-9= 2 


9-6= 3 


10-7= 3 


11-8= 3 


12 — 9= 3 


10 — 6= 4 


11 — 7= 4 


12 — 8= 4 


13 — 9= '4 


11-6= 5 


13-7= 5 


13-8= 5 


14—9= 5 


12-6= 6 


13 — 7= 


14 — 8= 6 


15—9= 6 


13-6= 7 


14-7= 7 


15-8= 7 


16—9= 7 


14-6= 8 


15-7= 8 


16 — 8= 8 


17-9= 8 


15—6= 9 


, 16—7= 9 


17-8= 9 


18—9= 9 


16-6 = 10 


17—7 = 10 


18-8 = 10 


19-9=10 



In this maimer the scholar should be questioned, until h 
lamiiiar with the above Table. 
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SIMPLE 8UBTKACTI0N. JTB OBJECT. 23 

Art. 19. — Susan had 6 frocks ; 4 of theia she burnt. How 
many had she left ? 

Four from ((, and 2 remain ; G, the larger n\imber, is called 
the Minuend, because it is the number to be dirainished, or 
made less ; 4 is called the SuUrahfnd, because it is the num- 
ber to be subtracted ; 2, the difference, is called the Remainder, 
because it is the number left after subtraction. The process 
of finding the difference between two aitnibers, is called Sublrac~ 
tion. 

Art. 20. — Simple Subtraction teaches to find the differ- 
ence between two numbers of the same name or kind. (Ods. 
Art. 15.) 

The object in subtraction is to take the whole subtrahend 
from the whole miouend. Whenever the numbers are small, 
the operation may be performed in the mind ; but when they 
are large, it is better to write them down, and subtract a pai"t 
at a time. Thus, from 252 subtract 161. 



252 = 2 + + 2 = 1 + 15 + 2 
161 = 1+6 + 1 = 1+ 6 + 1 
Ans ill = 0+1 Ans 

"We first subtract 1 unit from 2, ind write down the re- 
jaamder Then, because 6 tena, the next left hind figure of 
the subtrahend, ewuiot be tdken Jrom 5, the figure vbo^e it, 
we take one from the ne'^t left hand figure of the minuend, or 
place of hundieds, equal to 10 tens, which, added to 5 tens, 
makes IS tens Sirond Operation Thpn, 6 from 15, and 9, 
or 9 tens remim bubtrai,ting tens troiu tens, the remainder 
IS tens Now, because we hai e taken 1 from 2, in the place 
of hundreds, and added it to the pUct, of tens, tv e call tlie 2, — ■ 
as it reallv is — 1, and saj , 1 from 1, and rtmtms , or, which 
IS the same thing, we may add 1 to the lower figure, and say, 
2 from 3 and remains. Thus it appears that what is some- 
times called borrowing ten is really making a new division of 
the minueud. This may be illustrated in the following raan- 
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ner : Suppose a man liave 252 bushels of grain in 3 boxes ; ii 
the fii-st, '200 bushels ; in the second, 50 ; m the third, 2. He 
sells to A. 100 bushels; to B. 60 ; to 0. 1. How many hag 
he left ? 

252=200 + 50+3 ^^^ may take one bushel from the 
101 = 100 + 60 + 1 smallest box, but the 60 bushels can- 

' not be taken from the 60 in the second 

box; lie therefore takes 100 bushels from the largest box, nnd 
adds it to the 50, in the smaller. 

can now take 60 from 

, or 6 tens from 15 

i, and 9 tens remain. 

Then, 



Thus: 100+150+2=252 
100+ 60+1=: 161 



: 91 Ans. 



taken 100 bushels from the largest box, there remains but 100 ; 
therefore, 100 from 100, or 1 from 1, and nothing remdns. 
Whenever, therefore, the lower figure exceeds the upper, we 
take 1 from the next left-hand column of the upper line, call- 
ing it 10, because 1 in the left-hand column is equal to 10 in 
the right, and add it to the upper figure. 

Oeb. — We take from tlie left-lmnd place, because the right cau never 
contain enough. We take but 1, because 1 is always euiSdenf 

2. From seven thousand and five, t k th usand 

hundred and forty-six. 

Operation. ^" *'' ^ ™P' ^^ ^ 

7005 = 0000 + 000 + 15 "" Sb^tdt f'mtl*^ 

6746=0000+740+ 6 5^^ ^^ j 

Ans. 259= 250+0 Wt mui-t, the efor , bor 

low, or rather make another division of the minuend ; but as 

the second and third places contain ciphers, we must go to the 

thousand's place. From the one thousand, which we borrow, 

we take ten units, and add iliem to the 5 units of the minuend. 

The reroiunder, nine hundreds and nine tens, now occupy the 

second and third places, instead of the ciphers, and we say 4 

from 9, and 5 remain ; 1 from 0, and 2 remain. 

From the foregoing we derive the following 



Place the numbers, the less under ike greater ; uniis under 
units, tens under lens, hundreds under hundreds, etc. Begin at 
the right hand, or unit's place, and take each figure in Ike lower 
Unefrom theone above it, and set down the remamder. If nther 
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•yf the loicer figures be grmicr than Ihe one a/iove it, suppose ten 
(0 be added to the upper fiyure, subtract tJie lower figure from it, 
■Mtd set down Ifte difference, ohserviag to carry one to the next 
f^t-hand figure of the subtrahend, — or suppose the next left-hand 
figure of the minuend to be dirtiinished by one. If the next 
figui'e of the minuend he a cipher, call it 0. 

Proof. — Add the rem^der and lower line together. If tlic 
work be right, the amount will coitespond with the upper line. 




Art* 21. — 1. From four hundred and seyenty-ninc, tiite 
three hundred and seventy-five. 

2. Take twenty-five thousand nine hundred and twenty- 
three, from forty-four thousand five hundred and twenty. 

8. What number must be subtracted from 2081 that the 
remainder may be 1104? Ans. dlT. 

4. From thirty-four thousand, take seventeen thousand and 
maety-one. 

5. John's lincle gave lura 20 cents. He lost 5 of them ; 
bow many had he left? 

6. A western hunter met witli 45 buffaloes in one drove, and 
killed all but 18 ; how many did he kill ? Ans. 27. 

7. The Arabian, or Indian method of notation, was lirst 
known in England about the year 11.50. How long is it 
wnce to the present year, 1849? Ans. 690. 

8. The mariner's compass was invented about the year 
1302. How long before that period was the Arabian method 
of notation known in England ? Ans. 152 years. 

9. The first settlement in New England was made at Plym- 
outh, by the Puritans, in the year 1620. How long is it since 
that time to the year 1837 ? Ans. 217 years. 

-jU it? 15,Wliyi 16. SuppuM IheniHLtlefl-lwnil BguiB bencl- 
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SIMPLE SUBTRACTION. 



r 1320. How long 



Alls. 18 years. 

11. Vii^nJa contains 64000 sqiiare miles; New York con- 
tains 46000. What ia the difference? Am. 18000. 

12. The library of Dartmouth Colleg'e contains 12,800 vol- 
umes ; Harvard University contains 34,600 volumes. How 
many does one contain more than the other ? Aiis. 21,800. 

13. Dartmouth College was incorporated in the year 1T69 ; 
Harvard University in the year 1638. What is the difference 
in time? Atis. 131 years. 

14. The population of the state of New York in 1820 was 
1,372,812 ; in the year 1835 it was 1,616,482. How many 
years between these two periods, and how much was the in- 
crease? , 1 ISyeai-s. 

{ 243,670 increase. 

15. An officer, witk a company of 102 soldiers, was met 
by a party of Indians, who killed all his army but 17 men. 
How many were killed ? Ans. 85. 

16. A merciiant bouf^ht 40 tuns of wine, containing 10080 
gallons, ivhicb cost him 2410 dollars! He sold 28 tuns, con- 
taining 7056 gallons, for 1814 dollars. How many gallons 
had ne left, and how much money did he want to make up 
the first cost ? . ( 3024 galls. 

^"*' I 596 dolls 



Art. 22.-— I. If a harness 
worth ]8 dollars, and the horse 
worth 68 dollars more than the 
harneaa, what is the value of the 

3. Ifa merchant have 1734 
yards of cioth, after selling 6588 
yards, bow many had he at first ? 

6. What is the amount 
2269+8635 7 

7. Dr. Franklin was born 
1706, 93 years before Ihe death 
of Waahing'ton. In what year 
did Wasliinglondie? 



Art. 23.-2. If a horse cost 
86 dollars, and the harness 18 dol- 
lars, how much more than the bar' 
ness did the horse cost 7 

4. A merchant having 8333 
yards, sells 6588 yards; how 
many has he left J 

6. What number must be added 
to 8625 to make 10894? 

8. How many years before the 
death of Washington, in 179^ 
waa the birth of Franklin 7 
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ADDITION AND BUBTKACTION. 



9. The mariner's compass was 
iiwentedin 1302; Sirlaaac.New- 
tnn was born 340 years after. la 
wiiat year was ho born T ' 

11. If a piece of land be bought 
for 550 dollars, and sold for 260 
more than it cost, for how much 
is it sold 1 

131 Peter the Great died in 
1726, 112 years before the inde- 
pendence of Texas was aclinowl- 
edged by Ifie United Slates. In 
what yenr was tJie independence 
acknowledged J 

15. SupposingamantobeboTn 
in the year 1738 ; lived 98 years ; 
in what year did he die ? 

n. Columbus first sailed for 
America in the year 1492 ; 
independence of America was 
claied 2S4 yeai« after. In what 
year was it declared ! 

19. Washington was born 
1732 ; was 67 years old when 
died ; in what year did he die ? 

21. Noah's flood happened about 
the year of the world 1656 ; the 
birth of Christ was about 2348 
years after ; in what year w 
boml 



37 



10, Sir Isaac Newton w 
1642 ; the niariner's compaaa 

IS invented 340 years before. 
In what year was it invented ? 

12. If a piece of land sell for 

dollars, which is 250 more 
than it cost, what was the first 

St? 

14. Peter the Great died in the 
year 1735. How many years 
from that period to the acknowl- 
edging of the independence of 
Texas, in 1837 J 

. Suppoang a man to be 98 
years old In the year 1836, in 
what year was he lx>rn ? 

18. The independence of Amer- 
ica, was declared in the year 1776 ; 
284 years before, Columbus first 
sailed for America ; in what year 
did he sail 1 

20. Washington was born in 
1732, died In 1799; how old was 
he when he died 1 

22. Noah'sflood happened about 
the year of the world 1666; the 
birth of Christ was about 4004 ; 
how long was the flood before the 
birth of Christ 7 



FRAonCAL QUESTIONS E 



D SUBTRACTION. 



Art. 24.— 1. Add 900, 400. and 752 ; subtract from their 
Bum 647. Ans. U05. 

2. Charles had 18 peaches. He gave his mother 6 and his 
aster 4. How many had he left ? Ans. 8. 

3. A man buys at one store 84 eggs, at another 4 dozen, at 
another 3 dozen. As he returns, he sells 5 dozen. How many 
did be purchase, and how many liad he left when he a " 



at home ? 






168. 
108. 



4. James owes A. 20 cents; B. 30; C. 40 ; D. 50. John 
owes A. 18 cent-s ; B. 23 ; 0. 35 ; D. 4?. How much do they 
both owe, and wljich owes the most ? 
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2S EXAMPLES 1\ MULTIl'LICATEO?;. 

5. A mcichant owes A. 1300 dollars ; B. ISOO dollars ; C, 
2500 doUare. He is worth 3500 ddlars. How much doea 
ho owe, and how much more than ho ia worth ? 

C, A man borrowed of his friend, at one time 100 dollars; 
at another, 150 dollars; at another, 175 dollars, He paid 2'lS 
dollarg. How much did ho borrow, and how much does he 
Etillowc? , [ Borrowed 425, 

•^"^- j Owes 150. 

1. On a certain farm there are 760 applc-trecs, 425 pear- 
trees, 1000 peach-trees, and 389 plum-trees. What is the 
amount of the whole, and how mnny more apple-trees th&n 
pear-trees, and how many more peach than plum ? 

8. A man left to his wife 2500 dollars ; to Ms four sons 900 
dollars ea«h ; to his three dawghterg 450 each. What was the 
amount of property left, and how much more was left to the 
mother than to the daughters, and to the sons raoro than to 
the mother 1 

B. There were five important events in the course of 215 



'ears,viii: — 1. The invention of t!ie mariner's compass. 2. The 



mrcntion of gunpowder. 3. The art of printing. 4. The dis- 
covery of America. 5. The reformation. The last was ac- 
complished A. D. 1517 ; the third, 77 years before ; the second, 
18 years after the first, and the fourth 173 years after the 
second. The question is. In what year did each happen? 

, j Mariner's compass in 1302 ; gunpowder m 1320 ; 
' ( printing, 1440 ; discovery of America, 1492, 



MULTlPIiICATION. 

Art. 25i — 1. If Mary give 4 cents for one picture-book, how 
much must she give for 2 books ? how much for 4 ? how much 
for 5? 

2. If one dijjen of eggs cost 10 cents, how many cents wiU 
two dozen coat ? how many will 4 ? 5 ? 6 ? 

3. If one share in a library cost 5 dollars, how much will 
three shares cost? how much 4 ? how much 5 1 how much C ? 

4. If a picture-framecost 12 dollars, what will 4 cost? what 
will 6 ? what will 7 ? what will 8 ? what will 9 ? 
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N AND Diviaio\ 



29 



B, Four men bouglit a piece of land, each paying 12 dollars. 
What did they all pay ? 

6. If a horse can trot 11 miles in one hour, how many miles 
can he travel in 8 hours.? how many in 10 ? 12 ? 

7. ]f a bushel of wheat cost 2 dollars, how many dollars 
■will 8 bushels cost' how many will 9' how many will 10? 
how many will 11 ' ho\> miny will 13 ' 

8. If a man receive 4 shilhnga for a day's work, how much 
will he receive for a week a woik ' 

9. A pound ot sugar is worth 8 cents What are — 7 — 8 
— 9 — 10 — 11 — 12 pounds worth " 

10. John bought a writm^ book for 6 cents. What will 2 
cost? what will 4 ' viitit v,\l\ b ' whit mil 8 ? 

Artt 36a — The scholar should commit to memory the fol- 
lowing Table bclore proceeding any fmther 



MCTLTIPLIOATION AND J 



VISION TABLE 



TWICE 


3TI 


lES 


4 


TiKES 


6 TI 


ES 


6 


TIMES 


7 


IIMES 


Imakea 


] make 3 




make 4 


1 make 5 


1 


make 6 


1 


make 7 


2 4 


2 


6 


2 




3 


10 


3 


12 


2 


14 


3 6 


3 


9 


3 


13 


3 


16 


3 


18 


3 


21 


4 8 


4 


12 


4 


16 


4 


SO 


4 


34 




28 


5 10 


5 


15 


6 


20 


5 


35 


5 


30 


6 


35 


6 13 


e 


IS 


6 


34 


6 


30 


6 


36 


6 


42 


7 14 


7 


21 




28 


7 


35 


7 


42 


7 


49 


8 16 


8 


24 


8 


32 


8 


40 


8 


48 


8 


56 


» 18 


9 


21 


9 


36 


9 


45 


9 


54 


9 


63 


10 20 


10 


30 


10 


40 


10 


50 


10 


60 


10 


70 


n 23 


n 


33 






11 


65 


11 


66 


11 


77 


12 24 


12 


36 


1^ 


48 


12 


60 


12 


72 


12 


84 


8 TIMES 


9 


IIMES 


10 TIMES 


11 t™ 


ES 


13 


TIMES 


1 make 8 




make 9 


I make 10 


1 make 11 


1 make 12 


2 16 


3 


18 


2 20 


2 


22 


2 


24 


3 24 


3 


37 


3 30 


3 


33 


3 




4 32 


4 


36 


4 40 


4 


44 


4 


48 


5 40 


5 


45 


6 50 


5 


55 


5 


60 


6 48 


6 


54 


6 60 


6 


66 


6 


72 


7 56 


7 


63 


7 70 


7 




7 


84 


8 64 


8 


73 


8 80 






8 


96 


9 73 


9 


81 


9 90 


9 




9 


108 


10 80 


10 


90 


10 100 


10 


110 


10 


120 




il 


99 


11 110 


11 


121 


11 


132 


12 96 


13 


108 


13 !20 


12 


_!33_ 


13 


144 
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11. If a man pay 85 dollars for a carnHge, wliat must he 
pay for 5 carriages ? 

The answer may be obtained by setting doivn 85 five times, 
and adding them up, thus : g5 

It will be seen, by examining this operation, that gj 
the product of five times five units 19 two tens and gg 
five units, — and five times eight tens is 40 tens. 35 
The answer, then, is 40 tens, 2 tens and 5 units, or gg 
425. ^ 

This method would be tedious when a number is to be many 
limes repeated, and can be solved much easier by midtiplica- 
tion, thus : 

85 Instead of setting down 85, five times, we write 

5 6, the multiplier, under the unit figure of the num- 

j^ ber to be multiplied ; then say, 5 times 5 are 25, 

setting down 5, the excess of tens ; and reserving in 

the mind, 3, the number of tens, we say, 5 times 8 are 40 ; 

adding the two tens which we reserved from the unit column, 

we set down" 42. The answer, then, is 42 tens and 5 units, 

or 425. 

Art. 27. — I'rom tlie above we derive the following defin. 

1st, Mulljplioation is the concise method of performing 
many additions. 

2d. Multiplication consists in repeating a given number a 
required number of times. 

Obs. 1. — It is always true of multiplimtion, that it can be performed 
by addition ; but it is not olwnys true that addition can be perfacmed by 
multiplicatifBi : it is only the case when a number is to bo repeated. 

0b3. 2. — The woidjaclor signifies an agent, or doer ; it is derived from 
the Latin waiAfachim, which signifies a deed, or thing done. A person 
employed to do business for another, is cnllod an agent, or faelor. Hence, 
wiien two numbers are employed as multipliers, or as the means of ob- 
taining a product, they are caHlei factors. (See de£ Art. 64.) 

12. If a share in a bridge is worth 142 dollai-s, how many 
dollars arc 6 shares worth ? 
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Optra tioa. 

^■'•' or thus, 1 + 4 + 2 = 1 + 4 + 2 = 142 

" G 6 6 

12= 2X6 6 + 24 + 12 = 8 + 5 + 2 = 852 



^ns. 852 = 142x6 

13. If one man receive 164 dollars for a year's labor, what 
ought 32 men to receive, for tlie same time ? 

Operation. Since we cannot conveniently 

164 mnUiply by a larger number 

32 than 12 collectively, it will be 

"^= 2 times tbe miilt. ^«<=^f^^y- ''^ ^"^^ ^f^^V^'^;. ^ 

402 =30 times the mult. f^^^ a new mode of operation. 

, The multipher consists of 2 units 

5248=32 times the mult. ^^A 3 tens. We first multiply 
each figure of the muUiplieafid by the units of the multiplier. 
Units into units g^ve units ; units into tens give fens ; units into 
hundreds g^ve hundreds. We next multiply each figure of the 
multiplicand, beginning with the units, by the tens of the mul- 
tiplier, observing to set 2, the first figure of the product, in 
the place of tens, because it is the product of tens. We nest 
multiply the 6 tens of the multiplicand by the 8 tens of the 
multiplier, caiTying one for every ten as in Addition, and set 
the praduct in the place of hundreds. The product of tens 
into tens is hundreds. Lastly, we multiply the hundreds of 
. the multiplicand by the tons of the multiplier, and set the 
product in the place of thousands. The product of tens into 
hundreds is thousands. Adding together the several products, 
wo have 5248, the answer. 

The above illustration may be better understood by setting 
tlieproduct of each figure of the multiplier into each figure of 
the mullJplicand down by itself; thus, 



HuDds. Tens. Units. 

1+6+4 

3 + 3 


HwKls. Tens. Unite. 
= 1 + 6 + 4 
3 + 2 




2 + 12 + 8 
3 + 18 + 12 


3 + 2 + 8 
4 + 9 + 2 


rSOOO 
200 


3 + 20 + 24 + 8 


5+2+4+8= 


8 
5248 Am. 
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RULE. METHOD OF PBOOF, 

: examples we derive the following 
RULE. 

I. Plate the multiplier direcllt/ under the multiplicand, 
imits under units, tens imder tens, etc., then draw a line 
underneath. 

II. TF/iCT the multiplier is 12, or less than 12, begin at 
the right hand of t/ie multiplicand, and m,ultiply each figure 
contained in it by the multiplier, setting dcnm the numbers, and 
carrying as in Addition. 

III. When /Ae multiplier is greater than 12, vfrite down the 
figures, as be/ore directed, and multiply the multiplicand by 
each figure in the multiplier, commencing with the unit figure ; 
observing to place each figure in the product direttly under the 
figure by which you multiply. In this way proceed, and tlie 
sum of the products will be the answer. ■ 

There are three methods of proving Multiplication. 

Mrat — Make the multiplicand and multiplier change places, 
and multiply the latter by the former, in the same manner as 
before ; if the latter product he the same as the former, the 
work is supposed to he right. 

Second — Cast the 9's out of the product, or answer, and set 
down the remainder. Cast the 9's out of the sum of the two 
factors ; multiply the two remainders together, and cast the S'a 
out of the product. The last remainder, if the work is right, 
will be equal to the first. 

Obs. 8. — The four remainders may be eel within tlio four angular spaces 
or a croaa, as in tbe fuUowing example. 

Third. — Multiplication may be proved by Division. TJie 
product divided by either of the factors will ^ve the other. 



torrathaopetallon? 3, Whal is tho numbei- to be multiplied, laUed? .4, WholiBll 
number by which jou miaiiply, called 1 5. Taken loaBlliflr, what are lUy cillei 
e. Whf called fecloraJ T. What ia the amwra calteJ? 8. How maor aaurea a 
there in the mul^lier of Ibe 13lh question! 9. B; wliichda wemultipl]' first! ] 

u procood w 



^b, Google 



EXEaClSES IN MULTIPHCATIOK. 



(H) 



21252 
31878 
^340032 



(15) 
3467 



(10) 
670834 



(16) 
124567 


(17) 
54678901 
341 






(20) 
678345 
23 


(21) 
126780123 
27678 







(18) 
34567802 
4567 



(22) 
008764684768 
632076 



MultipH- 24 by 2 ; Uien doulilc the multiplier; then double 
the luultiplieEind ; then double the product. 



What effect upon the product has multiplying tliL multiplier ? 
What effect upon tlie product has muUipij mg the mul- 



23. What will 432 barrels of flour cost, at li dollars a 
barrel ? ^-ns. 6048 dollars. 

24. How many rods in 84 miles, there being 820 rods in a 
mile ? Am. 26880 rods. 

25. What will be the cost of 6S28 thousands of hoards, at 
18 dollars per thousand ? Am. 113004 dollars. 

26. How many dollars would a man count in 12 days, if he 
count 42000 in one day? Am. 504000. 

How would you solve tlio above question by Addition ? 

27. What ii-ill 64 cows cost, at 16 dollars apiece ? 

Am. 1024 dollars. 
The multiplier, 10, in the last example, is a mimber which 
can be formed by the multiplication of two numbers — thus: 
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34 RDLE. EXERCISES IN MULTIPLICATION. 

4xi=16: or 8x23=16. Any number thus produced is 
called a composite number. The numbers thus multiplied are 
called component parts. Sixteen, then, is a composite number, 
and i and 4, or 8 and 2 are the component parts of 16. 
Thus, taking the above question, 64x4=256, the price of 64 
cows at 4 dollars eacii ; and this product multiplied by 4 gives 
1024, the price at 16 dollars each, because 4 times 4 are 16. 
The same result will be produced if we multiply 64 by 8 and 2. 

Artt 28t — ^When the multiplier is a composite number. 
RULE. 

Multiply first hy one of the component parts, and that pro- 
duet by the other, and so on, if titere be more than two ; the last 
prodtict vdll be the answer. 

28. What is the product of 78 multiplied by 25 ? 

78 

5 

It will be seen that 5 and 5 ai-e the 300 

component parts of 25. 5 

1950 A-ns. 

29. There are 365 days in a year. If a man live 48 years, 
how many days does he live? Ans. 17520. 

30. Multiply 7684 by 112. 8x7x2=112. 

31. Multiply 8410736 by 56. 

32. Multiply 17648671 by 81. 

33. Multiply 998673214 by 1864. 

34. Multiply 909988877'(7 by 445566. 

35. Multiply 88900236789456 by 77880123. 

36. If it take 142 stones to build a rod of wall, how raany 
will it take to build 10 rods ? 

It will be seen by this example, that the answer 142 
is obtained by annexing a cipher to the muitipli- 10 

cand ; annexing a cipher, therefore, to any number Ylio 
multiplies that number by 10. Therefore, 

Art. 29.— To multiply by 10, 100, 1000, or by 1, with any 
number of ciphers, we have this 
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GXERCISKS 1!4 

RIILE. 

Annex as many ciphers to t/ie multiplicand as there are ci' 
phers at the right hand of the multiplier, and it will give tht 
answer required. 

Si. Multiply 142 by 100. Am. 14200. 

38. Multiply 864 by 1000. Ans. 864000, 

89. Multiply 909 by 100000, Am. 99900000. 

40, Multiply 2400 by 2200. Ans. 5280000. 

Obs. — A eignificant figure is one wMeh has value in ilselE The nine 
iigita are agmSaant figm-es. 

Operation. 
In this example, we multiply by the signifi- 
cant figures only, placing as many ciphers at 
the right hand of the product as there are ^^ 

ciphers in the multiplier and multiplicand. ^ 

5280000 

41. What ia the product of G8400 multiplied by 18000 ? 

Am. 1231200009. 
Art. 30. — When there are ciphers between the significant 
figures of tlie multiplier. 

RULE. 
Reject the ciphers and multiply by the significant figures, 06- 
terving to place the first product of each figure directly timU 
that hy which you multiply. 



42. Multiply 2008 by 004. 



Operation. 



43. Multiply 8624 by lOS. 

44. Multiply 340824 by 909, 

45. Multiply 5678902 hy 770901. 

46. What will 412 hogsheads of molasses cost, at 31 dollars 
perhbd. ? Ans. 12772 dollars, 

QnESTions.— m When Ihe muIllpUer Is Ifl, tUO, 1000, ^c, how may yoa proceedT 
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;h 8, 0, U, :irefiL. 


cEors •? 


An 


s. 192. 


(l-y's, how many ii 


len cou 


Ans. 


Y520, 



41. What number is that of -fi 

48. If 80 man dig a canal in 04 d-y's, how many men could 
dig the same in one (Iny? . Ans. 1520. 

49. How many shillings ought 1520 men to receive for one 
day's work, at 5 shillings each per day ? Ans. 31Q00. 

50. A merchant bought 23 boxes of sugar, each weighing 
235 lbs., at 8 cents per lb. How many cents did they cost ? 

Ans. 626iO. 

51. How many sliillings will 89 cords of wood cost, at 15 
shilliDgs per cord ? Am. 1335. 

52. A merchant bought 15 pieces of cloth, each piece con- 
tmning 27 yards, at 1 dollars per yard. How mi\ch did he 
pay for the whole 7 Ans. 2835 dollai-s. 

53. If a ship sail 12 miles per hour, how far will she sail in 
12 days? Ans. 3450 miles. 

64. If a man lioc 3 rows of com, 28 hills ctich, in 1 hour, 
liow many hills will he hoe in 13 days, working 8 hours In a 
day? Ans. 8064. 

55, Wliat will 50 fiikins of butter cost, weighing 54 lbs, 
each, at 14 cents per lb. ? Ana. 37800. 

66. A man hns 9 piles of wood, 10 cords in a pile. What 
is it worth at 1 dollais per cord ? Ans. 1008 dollars. 

Arl. 3I< — When the multiplier is 9, or any number of 9's. 
RULE. 

Annex as many cipliers to the multiplicand as there aye d's 
in the muUij/lici; undfrom it subtract the ffiven multiplicand, 

EXAMPLES. 

51. Multiply lC-2 by 9, 

Opera/ion Isl. Operation 2d. 

1C20 162 

162 9 

Ans. 1468 1453 Ans. 

The reason of this process is evident ; annexing a cipher to 

the multiplicand, multiplies it by 10, which is repeating it once 

more than is required. 



EXplalnHl ? 33. IlDW 
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Division. 37 

On the same principle we may multiply by 8, by annexing a 
cipher, and subtracting twice the multiplicand ; or by 98, by 
Hnnexing two ciphers, and subtracting twice the multiplicand. 

BS. Multiply- 3452 by 99. 

69. Multiply 4678* by 999. 

60. Multiply Steals by 98. 

Art. 33. — To multiply by any number between 10 and 20. 
RULE. 

Annex a cipher to the multiplicand, which is to multiply it 
hy 10, and to this result add Ike product of the givea mullipli- 
eand into the rigkt-kand Jiyure of tlm multiplier; their sum 
v/ill be the answer required. 



EXAMPLES. 



61. Multiply 5G2 by 11. 



62. Multiply 789 by 12. 



63! Multiply 843 by 19. 



562 
6182 Ans. 
Operation. 
7890 
1578 
9468 Jns. 



DIVISION. 

Art. 33. — 1. John has 5 oranges given him. He keeps one 
Wmaelf, and divides the others eijually between his two sisters. 
How many did each receive ? 

2. Samuel divided 9 walnuts equally between three boys. 
How many did each receive ? 

3. James's father gave hiia 8 butternuts to divide equally 
between hirjself and his three brothers. How many did each 
receive ? 
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38 mw^i^jx. 

4. IE Hiirriet gave 24 cents !o<- C piutuvw, what did she p;iy 
for 1? 

fi. Mary divided 36 cents eiiually between 6 poor children. 
What did each rec^jive ? 

6. If 8 yards of cloth cost 50 conts, what did one cost ? 

7. How many yards of bioadcloth can be bought for 12 
dollars, at the rate of 8 dollars pi?r yard? 

8. How many bushels of nppks can be bought for 100 
cents, at 26 cents per bushel ? 

9. How many tarrels of flour may be bought for 'I'l dollars, 
at 7 dollars per barrel ? 

10. In how many hours will a man IravCj 48 miles, at the 
rat« of 4 miles per hour ? 

11. Eghty cords of wood ar;? piled in 8 different piles. How 
many cords m each pile ? 

12. A farmer sold wool to the amount of 81 dollars, for 9 
shillings a fleece. How many fleeces did he sell ? 

13. How many thousands of boards may be bought for 144 
dollai-s, at 12 dollars per tliousaud? 

14. How many books may bo bought for 84 cents, at 7 
cents apiece '! 

15. If IG a[)plea be dividi'd cc[ually between 4 boy?, how 
many does eacE receive ? 

It is evident, that as many times as 4 is contained in 16, or, 
as many times as it can be subtracted from it, so many apples 
each boy will receive. 

Operation 



^ We find, by trial, that 4 is contained in 16 four 
4 times, which is the number of apples each boy is to 



16. If 4 boys receive 4 apples each, how many do they all 
receive ? 

It is plain that 4 boys will receive 4 times as many as one ; 
therefore, if one boy receive 4 apples, 4 hoys will receive 
4X4=16. 
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OiyiSION. — THE SUBJECT ILLUSTRATED. 39 



Art. 34.— From tlie foregoing we derive the following defi> 
nitions : 

1. J)ims{oa is a concise method of perfarming many sub- 
tractions, or, t/ie reverse of Multiplication. 

2. Division consists in finding how many times one number 
contains another. 

As in Multiplication two numbers are required to perform 
the operation, so in Division, The number to be divided is 
called the Dividend ; the number by which you divide is called 
the Divisor. TJte Dividend is to be regarded as the product 
of two factors, of wldeh the Divisor is one, and the other is 
sought, which is the Quotient after division. The Divisor and 
Quotient multiplied together produce fke Dividend. Thus, it 
appears that Division and Multiplieatioii mutually prove each 

Obs. — All question 

but all questions in Su - , - j 

A number is to be ditided iol* equal p^ta, the operation may bi ^ — 
formed by Division. 

Art. 35. — When t/iemDivisor is not greater than 12, the 
process of operation may be carried on in the mind, and the 
Quotient only be written down. This process is called 

SHORT DIVISION. 

17. If 338 dollars be divided equally among 3 men, how 
many dollars will each receive ? 

Dlustration. — ^To subtract 3 from 336 as many times as 
would be necessary to give eacli man his share, would be long 
and tedious; but, by Short Division the operation becomes 
simple : 336 is 3 hucdreds, 3 tens, and 6 imits. It wiU be 
perceived, that if 300 be divided into 3 equal parts, one of 
these parts will be 100 ; and 3 tcn» divided in hke manner be- 
come 1 ten ; and 6 units divided by 3 become 2 units. The 
answer, then, is 1 hundred, 1 ten, and 2 units, or 112, 

Operation. 
300 divided by 3 gives 100, 30 di- 300-^-3=100 

vided by 3 ^ves 10, and 6 di- 30-h3= 10 

vided by 3 gives 2 : Then, 6-^ 3— 3 

100-fl0-f2=113 Alls. 33ti--3=:U2^ns. 
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Or thus : 3 j3 + 3+!i 

1 + 1+2=113 Jns. 
By caj'i'ying on the process partly in the mind, tlie oj^ration 
may be made still shorter, thus : 

3)336 Proof. 

113 Ans. 112X3 = 330 

18, If 4 shares of bank stock cost 456 dollars, ivliat will 1 
shai'e cost? 4545C 

"114 Ans. 
We first set down the niimbcr to be divided, or the dividend ; 
at tJie left of this number, place the number by which we di- 
vide, or the divisor. Taking the firet left-hand figure, or hun- 
dreds, we find how many times the divisor is contained in it. 
The numlDer of times, or 1, we place directly under the divided 
figure. We next divide the tens of the dividend : 4 is con- 
tamed in 5 once, and 1 ten over, which also must be divided. 
If this ten be added to the unit, it will make 1 ten and C 
units — equal to 16 units: 4, then, is contained in IG, four 
times, which we place m the column of units ; and in 450, 114 
times. 

19. Six brothers received a legacy of 1513 dollars. What 
was the share of each? a)lS12 

252 Ans. 

In this question the divisor is not contained in the first left- 
hand figure of the dividend. We, therefore, take the next 
figure, 5, which with the 1 miikes 15 hundred ; 6 is contained 
in 1500, 200 times, and 30 tens, or 300 over. The 3 added 
to the 1 ten in the next column, is 31 tens ; 6 is contained in 
31, five times, or in 31 tens, 50 times and 1 ten over, wliich, 
witb the two units, makes" 12 units : this, divided by C, is 2 
\mits. The answer, then, is 200+50+2=262. 

From the forgoing, we derive the following 

RULE. 



ptooesa purlly eartieJ on ill SIiotI IlivlBion ! 3. VVlien 
lal 3. V/hti Is lite mDUiud cf ptucediire IQ the laoi 
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Find how manij lima Ike dimor ia contained in thefint l^l- 
Mndjigwre lyr figures of the dividend, setting tlie result directly 
under the divided figure or figures. The remainder, if there be 
any, carry to the next figure, calling it so many lens. 

Find how many times the divisor is contained in this dividend, 
and set it down as before ; and so continue to do until the 
figures in the dividend are all divided. 

EXERCISES. 

Art. 36.— 1. Paid 150 dollars for six tons of Imy. How 
ranch .was it a ton ? Ans. 25 dollars. 

2. In a certain town there are 1280 inhabitants, Tiie 
average number in each family is 8. How many families are 
there? Ans. 160. 

8, How many yards of cloth can be bought for 1155 dollars, 
at 1 dollars per yard ? Ans. 165. 

4. If ^ man labor one month for 12 dollai-s, how many 
months will he labor for 1008 dollars ? and how many years, 
allowing 1 2 months to a year ? 

Ans. 84 months — 7 years. 

Irt. 37. — When the divisor is a composite number, and 
greater than 12. 

1. If 15 horses consume 2550 bushels of oats in one year, 
how many will one horse consume ? 

It will be seen that 15 is a composite number, produced by 
the multiplication of 5 and 3, thus : 5X3=15. As Division 
is the reverse of Multiplication, it is evi- Operation. 
dent that when the divisor is a composite 5 )2550 
number, we may divide, first, by one of 3)510 

the component parts, and that quotient by no Ans 

the other. For example : Suppose 30 
apples to be divided equally between 15 hoys. In the first 
place, we divide the whole number by 5. If there were only 
6 boys, they would receive 6 apples each ; but as there are 3 
times 5 boys, they can have only one-third as many as 5 boys 
would have. 

2. How many days would it take a man to travel from 
Boston to New York, travelling at the rate of 30 miles a day, 
the distance being 240 miles ? Ans. 8 days. 
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3. If a horse travel 2184 miles in 42 days, how many miles 
will he travel in one day ? Ans. 52 miles. 

4. If 112 barrels of flour cost 672 dollars, what will I 
barrel coat ? Ans. 6 dollars. 

Art. 58. — Wkm the divUar is mt a composile number, and 
iigreater than 12, 

1. If 2624 bushels of corn be divided equally among 41 
men, how many bushels will each receive ? 

As 41 is greater than 12, and not a composite number, the 
operation must be performed by the whole divisor at once. 
This process is called 



LONG DIVISION. 

41)2624(64 



Setting down the numbers as before 
direct^, and taking 41 for the divisor, we 

find that it b not contained in the 1st 

figure, nor in the 1st and 2d taken to- \^^ 

getUer, but it is contained in the first three ^^* 

figures, G times; that is, 41 is contdned in 262 tens, 60 
times and something over. To find what this remainder is, 
we find the product of 6 times 41, which we place under 
the three figures employed in the dividend, and, subtracting 
it therefrom, we find tlie remainder to be 19, which is 16 tens. 
We next bring down the 4 units of the dividend, and place 
them at the right hand of the Ifi tens, which mahe 164 to be 
divided by 41, which is contained in it 4 times. The answer, 
then, is 64. 

By examining the work of the last question, it will be seen, 

that it is the same as Short Division, only that the operation is 

all set down, instead of being carried on in the mind. For 

exajupie— divide 868 by 7, Long Division. 

Operation, 

7)868(124 



By Short Division, we say, 1 in 8, once, and 1 over ; 7 in 
16, twic^ and 2 ovor; 7 in 28, 4 times, and no remainder. 
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KULE IN DIVISION. ESERCISE9. 43 

In Long Division, we say, 7 in 8 once, and place 1 for the first 
figure in the quotient ; we then multiply 7 by this quotient fig- 
are, and place the result under the 8, and Buhtractiiig it we find 
the difference to be 1, to which we bring down the nest figure 
for a neot dividend, and proceed aa before. 

From the preceding explanations is deduced the following 



Plctce (fte divisor at the left hand of tJte dividend. Draw a 
line at the right and left of the dividend, and take as many fig- 
vreg of the dividend as mil contain the divisor one or more 
times. Place the number of times at the right hand of the divi- 
dend, for the first figure of the quotient. Mvltiply the divisor 
by this quotient figure, and place the result wider the divided 
figures ; find the differenee between them, by subtraction, ayld to 
this difference bring down the next figure of the dividend, and 
divide as before ; so eonlintie to do until aU the figures of the 
divideni*are brought dovm. Should it be necessary to bring 
down more than one figure to contain the divisor, a cipher must 
be annexed to the quotient. 

Oes. — The number of figures of the dividend we aaanuie at any one 
tep ia a mattur of convenieuce. 

EXERCISES. 

Art. 59. — 2. A man raised 6998 bushels of potatoes on 33 
acres How many did he raise per acre? 

Ans. 212 bushels. 

3. How many years in 32485 days, if 365 days make a 
year? Ans. 89 years. 

4. A legacy of 16808 dollars was left to a certain number 
of men, giving them 832 dollars each. How many men were 
there? Ans. 19 men. 

5. How many pounds in H520 farthings, there being 900 
farthings in one pound ? Ans. J2 poimds. 

6. How many hogsheads in 49896 pints, if 504 pints make 
onehf^head? Ans. 99 hogsheads, 

7. There are 8 furlongs in one mile. How many miliis in 
123 furlongs ? Ojxration. 

8)123 

15|- Ans. 

Qvtmoics.— 13. WbU k the diO^nau beloew Long ssd Short DlvWen t U, 
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44 EXERCISES IN LONG DIVI3Iu.i. 

Ons. — For ilie illuetrationa of Ihis and iJie following queatioos, see 
FraciwTH. 

By dividing 123 by 8, we find the quotient to be 15 miles, 
and there is a remainder of 3 furlongs. As it takes 8 furlongs 
to make a mile, it is evident that 1 furlong is i of a mile, and 
3 furlongs are f of a mile, and 8 furlongs are f, equal one 
mile. The answer, then, is 15 miles and |-, which we place at 
the right of the quotient. We have, then, when there is a re- 
mdnder in division,, this 

RULE. 

Flace it at Che right hand of the quotient, as the numerator 
of a fraction, and under it place the divisor, os a denomimitor. 

A number like this is called a nuxed number: thus, ISf is 
a mixed number. To prove this last question, we multiply the 
quotient into the divisor, and add to the product the numera- 
tor of the fraction, or the remainder, thus: 



123 

That the remainder, as the numerator of a fracUon, ia a part 
of the quotient, will appear from the following; 

120+3 is the whole dividend; 8, the divisor, is contained 
in 120 units 15 times ; it is also contained in three units f of a 
time. Since, therefore, 120+3 is the whole dividend, it fol- 
lows that IS+f is the whole quotient. 

8. What is the quotient of 1832 divided by 13? 

Ans. n4j*g. 

9. There are 320 rods in a mile. How many miles in 86327 
rods ? An.i. 20Y5^^. 

10. How many miles from Boston to Providence, the dis- 
tance being 12800 rods? Ans. 40 miles. 

11. If 10 shares in a factory be worth 2220 dollars, what 
is one share worth ? 

^ . We have seen, that annexing a cipher 

intooij'^' ^ "■"? number is the same as multiplying 

^"r-'-^r by 10, To remove a cipher, therefore, 

222 Am. from the right of any number, is dividmg 

H? 18. How do youknow tt is apartoflheqiiolienl? niustrale. 17. What ia » 
""■"!-' I'kalsio^led? 18. WhenlherearaciplierBallheriRlilhanilof IbBdlnBoe 
I nroceedt 19. How mael Uie Bgiaea cul off frgia (he rii;hL IiauiL «f Uia 
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BZAHPLB8 Itl DIVI8I0K. 45 

fliat iiunil>er by 10, To remove a cipher from divisor and 
dividend, is dividing both by 10. Therefore, 

Jj-t, 40.— When the divisor is 10, 100, 1000, or 1, with 
any number of ciphers, we have the following 



Cut off those dpkers from the divisor, and a corresponding 
number of Jigures fr(im the right of the dividend. The figure* 
on tie left icill be the quotient, and thoie on the right, a re- 
Btaittder. 

12. Divide 18986421 by 10000, 

f. ,- In this example, the divisor is not 

.y^7?-.^.\.^. a factor of the whole diridend, but 



l|0000)18 96l6421 



I part only. 10,000 will divide 



Alls. 1898,6421 18980000, but is not contained i 
6421. The qaoljent, therefore, is 1398, and 6421 units are 
left mi(Kvided, which are a remainder. 

13. Divide 3330 by 30. 

Operation \st. Operation 2d. 

30)3330(111 Alii. 3|0)333|0 

, ^0 Am. lU 

^^ In Operation \st we reject a factor from 

^^ the dividend equal to tbe whole divisor; 

80 but the dividend may be separated into the 

30 the factors 3, 10, and 111 ; 3 and 10 are 

also factors of the divisor. By cutting off 
the cipher from the dividend, the process of dividing by 10 is 
performed. — Operation 2d. We have now only to divide by 3, 
the other factor of the divisor, and the factor 3 is rejected 
from the dividend. The remaining factor, 111, is the quotient, 

14. Divide 3428T1 by 7000. 

„ ,. In this example, cutting off three fig- 

'7\f\i(\\^AM^1^ ^^^ ^'"^'^ '''^ dividend is dividing by 
7|000)342|871 jo^g. j^j^^ j^ contained in 342^ 

48,6371 thi'ee hundred and forty-two times, and 
there is a remmnder of 871 units. 7 is contained iu 342, forty- 
eight times, and 6 remain, which is 6000, because it was taken 
from the place of thousands, and therefore must be prefixed to 
the first remainder. 

Proof. 48x7000+6000+871=342871. 
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46 CANCELLING OPERATION, 



Arti 41> — To divide by any number whose right-hand fig- 
ures are ciphers. 

RULE. 

Cut off the ciphers, and figures of the dividend, as be/ore 
directed, and divide the rmttaining figures of the dividend hy the 
remaining figures of the divisor. To the right hand of Oie re- 
mainder bring down the figures cut off from the dividend. 

15. What is the quotient of 421998 divided by 8400? 

16. What is the quotient of 406224 divided by 9600 ? 

17. What is the quotient of '?864234 divided by 67200? 

Art. 42i — From the foregoing it is manifest, that in the pro- 
cess of division, a factor is rejected from the dividend equal to 
the divisor. Upon the same principle — If equal fiKtors be re- 
jected from diiiisor arid dividend, the value of the patient will 

not be altered, 

18. Divide 16 hy 8. Operation Ui. 

8)16— F><2-^$=2 Ans. 
2 Am. 
For convenience' sake, we will draw the line between divisor 
and dividend straight instead of curved, and write the factore 
one over the other, those of the dividend on the right, and 
those of the divisor on the left, and draw a line through those 
factnrs which are rejected or cancelled. Thus : 
Operation 2d. 

m 

2|4=2 Ans. 
The dividend, 16, ia resolved into the factors 4 and 4 ; and 
8, the divisor, into the factors 4 and 2. If we strike out the 
factor 4 from each, we have 4-^2=2, as before. Again, we 
may separate the dividend into the factors 4, 2, and 2, and 
strike out the factors 4 and 2 from each dde of the line. Thus : 
Operation Sd. It is evident, since to reject equal factors 
it\4 from divisor and dividend does not affect the 
g^ quotient, that to multiply divisor and dividend 
|2 Ans. by the same quantity would not affect the quo- 
tient. If 16 contain 8 twice, the double of 16 would cont«n 
the double of 8 twice, 16X2-f-8X2~2 answer. 

Qdbstiobb.— 20. In Ibe procesa ofdiTtolon.nhatfiiclor isrejecled ftwm Uie dL(l(t»D(lf 
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This expre^ion is rsiid, Tlio product of IG into '1, divided by 
tlie product of 8 into 2, ec[u;ils 2. 
Oua.l.— Let the Bcholar now ba tiillcd upon lo illiiatralc, bj a Tariety cA 
examplt^, tbe principle employed in division, iu the fidlawiug miinnei: 
talung (lie above question : — 

Jkaeher. Whatdo jou inferfromtheprocesEinoperation 1st) Scholar. 
That in tlie process of division we rejedi from the dividend a tbictor equal 

to the divisor. T. What do you infer from the prooeaa in operation 3d! 

fi That to reject equal Eiciors from divisor and dividend does not affect 

the quotient. 3: What from operation ad! S. Thesajne as from 

operation Isl. 

In the following questions let the student be requii^ed to 
separate divisor and dividend into their pnme fiictors, and 
write them down, as before directed. Then let him reject an 
equal factor from eacb, and perform the operation with the 
remaning ; then let him reject another, and perform the oper- 
ation witti tLe remaning, and so on until all the factors of tho 
divisor are injected. 

3. Divide '72 by 12. 

72-Hl2=:2x2x33<¥x3 -^2X2X3 = 6 Ann. 
Or thus : 

0^o,&on ls(. Operation id. Operation Zd. 
tt tt tt 



=6 Am. 3 18=6 Alls. 






Obs. a.-In the following questions, let tiie teacher proceed thus : 

Teofher. What are (he factors of 81 ! ScholaT. 7 and 12. J! Which 

is prime ! S, 7. T. Write it on lie right of the Jiiie What are tlie 

fectorsofia! K 2 and 6. 2; Which is prime ! S. % 7: Writs 

it under the 7.— What are the factors of 6 S S. 3 and 2. T. Aie they 

prime ? S They are. T. Write them down. 

Alts. H. 



i. Divide 3i by 21. 

5. Divide 108 by 18. 

6. Divide 112 by 28. 

7. Divide 224 by 56. 

8. Divide 336 by 10, 

9. Divide S6 by 8. 

In solving this questior 
be separated ? 



96-h8=12 Aas. 
into what factors must the dividend 
Ans. 8 and 12. 



^b, Google 



48 BLLsraTEATiONS. 

How do you know 1 Ans. Because 8, the divisor, is ow 
iactor, and therefore 12 must be the other ; for 12 x 8=96. 

10. Divide 72 by 6. 73-t-6=12 Ans. 
Into what factors is the dividend separated in this example ? 

Jns. & and 12. 

Why not 8 and 9 ? They are also factors of 12. — Ans. Be- 
cause neither is like the divisor. 

Let the teacher propose similar inquiries in regard to the 
following exercises : 

11. Divide 84 by 12. 

12. Divide 108 by 9. 

13. Divide 121 by 11. 

14. Divide 132 by 12. 

Let the student read the following forms of miplying divi- 
sion, and writ* others similar : 

16-.^8=2 56-i-'7=8 

24 12lB0=5 

C)36 = 6 9 

8|l8-6 12)84=7 

Oes. a.-For the rcaiiiiig of tlie following furais, see Art. 48. 
Art. 43« — Illustration nf gejieral principles. — What effect up- 
.„^j,_„ on the quotient has multiplying the dividend? 
" What effect upon the quotient has multi- 

1Gx2-h8=4 plying the divisor? 

. Wliat would be the effect of multiplying 

16^8X2=1 hoth divisor and dividend? Illustrate. 



Artt 44. — From the foregoing illustrations, the following 
principles arc manifest. The larger the dividend, with a given 
divisor, the largo- the quotient ; and the less the dividend, with 
a given divisor, the less the giiolient. Therefore, To multiply 
thtf dividend is the same as to multiply the quotient, and to 
divide the dividend is the same as to divide the quotient. To 
divide the divisor is the same as to multiply the dividend, and to 
multiply t?' ' divisor is the same as to divide the dividend. 
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MULTIPLICATION AND DIVISION. 



Art.dS.— I.Wliatwilll571 
yards of cloth cosi, at 12 dollars 
per yard 1 

3, How many inchca in 66541 
feet! 

6. If a man travel 38 miles in 
B day, how many wiii lie travel in 
16 days? 

7. If 60 miuutea make 1 hour, 
how many minutes in 13070026 
hours ? 

9. How many hoars in 336 

11, The quotient of two nnm- 
bers ia 46; the divisor 14; what 
ts the dividend? 

13. The quotient of 
bers is 73 ; the divisor 
la the dividend 7 

15. How many pounds of flour 
nmybe put into 640 barrels, each 
containing 196 pounds 1 

17. What will 24 oxen co 
46 dollars each ? 

19. If a carriage wheel 
nnind 340 timex in a mile, how 
many limes will it turn m going 
ftora Boston to New ^ork, it 
being 240 miles 






3 of 



Art. 46.-2. If 1574 yards 
of cloih cost 18888 dollars, what 
will 1 yard cost ! 

4. How many feet in 678493 
inches, if 12 inches make 1 foot? 

16 days, how many will he travel 

In 784201560 minutes, how 
many hours? 

0. In 8064 hours, how many 
days? 

13. The product of two num. 
bers is 644 ; the muiilplier 14 ? 
what ia the multiplicand ? 

14. The product of two num- 
bers is 6048 ; the multiplicand 84 ; 
what is the muliiplier ? 

. A man ha-s 126440 pounds 
oar to he put into barrels, 
_iining 196 pounds each. 
How many barrels must he have ? 
18. If 24 oxen cost 1104 dol- 
lars, what do they cost apiece ? 

30. If a carriage wheel turn 
round 81600 times between Bos- 
ton and New York, and turn 340 
times in a mile, wliat is the dis- 

22. If 1 man do a piece of 
work in 792 days, in what time 
will 33 men do it I 

24. How many feet in 284184 
barley-corns ? 



MULTIPLICATION AND DIVISION, BV CANCELLING. 

Art. 47. — The operalJon of questions, involving Multiplica- 
tion and Division, may be greatly abridged by the following 
ROLE. 

I. Draw a perpendicitlar line, arid place dividends and num- 
bers to be multiplied far dividends, on the right, and divisors on 
lh$ left hand. 
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EXEIlC13Ba I 



II. If there hi two equal numbers on each side of tJie line, 
cross them out, and omit them in the op&aiion. 

Thus : Multiply 8 by 9, and divide by 8. 
Operation. As 8 is found on both sides of the line, cross 

i$ them both, and 9, remaining on the right, is tho 

SID Ans. answer. 
The- principle upon which this Role proceeds is that of 
cancelling, or rejecting equal factors from dividends and divi- 
sors. Thus, taking the above example, 8 and 9 are the factore 
of 72 : 8 X 9=72. The quotient of 73 divided by 8, is 9, one 
of its factors ; the other factor, 8, equal to the divisor, is re- 
jected. 

III. If a numher on one side of the line mil divide a nuni' 
ber ore the other aide, icithoul a remainder, erase both numbers, 
and substitute for the larger the number of times il contains the 
smaller. Multtply the remainders together, aa the right, for a 
dividend, and the remainder^ on the left, for a divisor. 

Thus : Multiply 6 by 3, and divide by 2. 

j^ 3 In this example the divisor, 2, is not the sai„e 

^j2_ as either figure of the Ifcidend, but it is a factMr 

9 Ans. of one of them, 2X3=6, We may, therefon;, 
cross 2 and 6, since the divisor, 2, cancels one of the factors 
of 6, the dividend, and write 3, the other factor, against 6 as 
the quotient. The remainders on the right multiply together, 
3x3=9, and 18-h2=9, the answer, as before. 

When there is no remainder on either side of the line, and 
the numbers are all cancelled, the answer is 1 ; that is, the 
right-hand side cont^ns the left-hand, once. 



3. Multiply 8 by 5, and divide the product by 3 ; multiply 
the quotient by 18, and divide the product by 9 ; multiply 
again by 9, and divide the product by 6 ; multiply the quo- 

Odbitiobs.— 1. WhBt Is lh« riiJo for MuUiplicatinn and MvUion by cnneeUlngl 
S. t'tnt, aecoiHl, iiicl third alcp^? 3. Ig Ibe aiHwor eOeOei b; striking mil 
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CANCELLING OPERATIOWS. 



tient by 24, and divide the product by 12 ; multiply the quo- 
tient by 2, and divide the product by 4. 







Operations. 








8 


Or thus: 




8X5=4 
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40 Am. 




4 


40 ^M 



Having stated the question, according to th'e foregoing Rule, 
we proceed to cancel, or cross equals on each side of the per- 
pendicular line. In the first place, 9 is found on each side of 
the line. We therefore cross them both ; for 9 is contained in 
9 once, and multiplying any number by 1 does not alter its 
value. Secondly: 3 and 6, on tlie left hand of the line, mul- 
tiplied together make 18 — equal to 18, on the right hand of 
the Hue, which may be crossed out. Again : 4 and 12, on the 
left, multiplied together, are 48, equal to the numbers 2 and 
24 on the right multiplied togetherj and may be crossed out. 
The numbers now are all cancelled, except the 5 and 8, on the 
right, which, multiplied together, give 40, the answer. 

4. A boy gathered 16 nuts under each of 4 trees, and divi- 
ded them equally between himself and '7 schoolmates. How 
many did each receive ? 

In this example, it is evident, that had 
the boy gathered but 16 nuts, there would 
have been but 2 apiece ; but as he gath- 
ered the same number under each tree, the 
16 must be multiplied by 4 ; and as there 

were 8 to share them, the product of 16 multiplied by 4 must 

be divided by 8. 

5. Multiply 20 by 5, and divide by 6 ; multiply by 7 and 
divide by 14; multiply this agaia by 6, aad divide by 10, and 
multiply by 12. Am. 60. 

6. Multiply 120 by 40, divide by 400, multiply by 20, di- 
vide by 30, multiply by 260, divide by 50, multiply by 300, 
divide by 500, and give the answer. Ans. 24. 
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TO THE FUNDAMENTAL EOI,E3. 

SUPPLEMENT 

TO THR FOUR FUNDAMENTAL RCLE8 OP ARITHMETIC, VIZI 

ADDITION,. SFBTEACTION, MULTIPLICATION, AND 
DIVISION. 

1. A man purchased a farm for 6720 dollars; sold it for 
199 dollai-s more than he gave. For how much did he sell it? 

Ans. 6B19 dollars. 

2. Suppose a tree- hroken hy th« wind 39 feet from the 
ground, and the part broken off to be 56 feet in length. How 
high was the tree ? Ans. 95 feet. 

3. A merchant having 784 bushels of salt, sold 99 bushels. 
How many had he left? Ans. 686 bushels. 

4. A man left his estate, valued at 8956 dollars, to his wife 
and daughters, giving his wife 4688 dollars. How much did 
the daughters receive? Am. 4268 d<Slars. 

5. Sir Isaac Newton was bom in the year 1642, and died 
in the year 1727. What was his a^ ? Am. 65 years, 

6. The greater of two numbers is 624; their difference is 
89. What is the less number ? Ans. 635. 

7. What will 58 yards of broadcloth cost, at 4 dollars per 
yard ? Ans. 232 dollars. 

8. Bought 122 bushels of wheat, at 2 dollars a bushel ; 
8 oxen for 27 dollars each ; 4 cows, 16 dollars each, and a 
wagon for GO dollars. How much was paid for the whole, 
and how much more for the wheat and oxen than for the cows 
and wagon ? a S 584. 

^"'- 1 336. 

9. The factors of a certain number are the difference be- 
tween 1632 and 1700, and between 94 and 5 dozen. What 
is that number ? Ans. 2312. 

10. How many barrels of flour may be bought for 6721 dol- 
lars, at 13 dollars per barrel? Ans. 517 barrels. 

11. Ptud 57BOO cents for eggs, paying at the rate of 12 
cents a dozen. How many doren did I buy ? 

Ans. 4800 dozen. 

12. What will 168 firkins of batter cost, at 29 dollars a 
firfdnf Ans, 4872 dollars. 
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14. How many square feet i 


a a board 12 feet Ion; 


r, and 2 



feet wide ? 

It is evident that a board 1 2 feet long and 1 foot wide would 
contain 12 square feet ; then a board of the same length and 
2 fe^t in width would contain twice as many feet. The answer, 
then, is 12x2=24 feet. 

15. How many feet in length is a board which contains 24 
square feet, and is 2 feet in width ? Ans. 12 feet. 

It is evident that this question is the reverse of the prece- 
dbg. Then, 24-^2 = 12, 

16. How many square feet of boards in a log which will 
make 26 boards, 15 feet in length and 3 feet in width ? 

Ans, 1170. 

17. How many square feet will it take for the floor of a hall, 
40 feet long, 22 in width, allowing 24 feet for waste? 

Ana. QOlfeet. 

18. What is the width of a house which is 42 feet long, and 
the length and width multiplied make 1260 feet ? 

Ans. 30 feet. 

19. Supposing it take 60 yards of carpeting to cover the 
floor of a room 15 feet in width, what is the length of the 
room, and how much will be the cost of the cairieting, at 1 
dollar 60 cents per yard? . J 12 yds. m length. 

I 9000 cents. 

20. How much money will a man lay up in a year of 52 
weeks, if he lay up 25 cents a day, Sundays excepted ? 

Am. 7800 cente. 

21. What is the difference between 7 times 85, and 7 timea 
6 and 30? Ana. 180. 

22. How many days, months and years will a man be in 
travelling around the globe, it being 25000 miles, at the rate 
of 5 miles per hour, lO hours in a day? 
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54 SUPPLEMENT TO THE FUNDAMENTAL RULES. 

23. The less of two numbers b 432; the difference between 
them is I75. What ia the greater? Ans. 607. 

24. The remamder of a sum m Division is 423 ; the quo- 
tient 423 ; the divisor is the sum of both and 13 more. What, 
then, was the number (o be diviaed? Ans. 366318. 

25. What number, multiplied by 72084, will produce 
6190048? Am. 72. 

28. The remainder of a sum in Division is 244 ; the quo- 
tient 1269 ; the divisor is twice the sum of the remainder, less 
32. What was the sum divided? Am. 578908. 

27. What is that number, which, bang divided by 7, the 
quotient resulting multiplied by 3, that product divided by o, 
from the quotient 20 be subtracted, to the remainder 30 add- 
ed, and half the sum shall make 35 ? Am. 700. 

Art4 48i — Exercises in the use o/Ae m^JW. 

1. Write 9, plus 3, minus 7, plus 4. 

B+3— 7-^4=9 Ans. 

2. Write the sum of 9 plus 3, min us the s um of 7 plus 4. 

9-1-3-7+4=1 4ns. 

5. Write the eum <rf the products of 8 into 7, and 9 into 4. 

8X7-KDX4=92 Ans. 
4. Write the product of the sum of 8 and 7 into the sum o( 
Sand 4. 8-1-7x9-1-4 = 195 Ans. 

6. Write the difference of the products of 8 into 7, and 9 
into 4. 8x7-9x4=20 Ans. 

6. Write the prodiKt of the difference of 8 and 1, and 9 
and 4. 8-7x9— 4=5 Ans. 

7. Write the sum of the difference of 9 and 3, and 7 and 4. 

9 — 3-1-7-4=9 Am. 

8. Write the product of 16 into 2, divided by 8. 

l«x'2-f-8=4 Am. 

9. Write 16 divided by the product of 8 i nto 2. 

16 — 8x2 = 1 Ans. 

10. Write the quotient ctf 16 divM-ed by 2, divided by 8. 

16-^2-^8=1 Am. 

11. Write Ifr^vided by the quotient of « divid ed by 2. 

16-^8-=-2=4 Atu. 
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EEIATION OP NUMBERS. 55 

Arti 19. — Let ike scholar write and perform the foUoimnp 
gu€itimi», as the preceding. 

1. What is tlie product of the sum of 16 and 12 into the 
eum of 9 and 10 ? Ans. 532. 

2. What is the sum of the products of 1 into 11, and 5 
into 8? Ana. 117. 

3. What is the difference of the products of 9 into 12, and 
7 ifito 9 ? Am. 45. 

4. Divide the sum of 5 and 19, bj the sum of 3 and 6. 

Ans. 3. 

5. Divide the product of 7 into 10, by the product of 5 
into 7. Ans. 2. 

6. Divide the product of 8 into 16, by the sum of 9 and 7. 

Am. 8. 

7. Divide the sura of 15 and 17, by the product of 4 into 2. 

RATIO, OR RELATION OF NVIHBBRS. 

Art. 50. — The ratio, or relation of one number to another, is 
found by division. It is the quotient aifeing from dividing one 
number by another. Thus the ratio of 8 to 4 is 2 ; 8-f-4=2, 
The quotient shows that the dividend is twice as large as the 
divisor. Instead,- therefore, of the word quotient, we might 
use the word ratio. 

EXAMPLES. 

1. What is the ratio of 25 to 5 ? Operation. 

5)25 
B Ans. 

2. What is the ratio of 30 to 6 ? Am. 5. 
S. What is the ratio of 56 to 7 ? ..4ns. 8. 

4. What is the ratio of 144 to 13 ? Ans. 12. 

5. What is the ratio of 6 to 7 ? Ans. f . 

6. What is the ratio of 7 to 8 ? Ans. |. 
When the dividend is less than the divisor, the ratio is 

eipressed by writing the divisor under the dividend. 

Art. 51> — Since no new principle is ever discovered or 
needed in arithmetical operations not embraced in the simple 
rules, it is important that the student should understand these 

Oni9Tio:<.— 1. Wbal la niUo} 
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50 RELATION OF NUMBEEa. 

rules, ia all their varied applications. New names, and a new 
mode of writing and solving questions, naturally suggest the 
idea of new principles. Hence the beginner, in Fractions, is 
generally perplexed; to avoid this, fractions are written, and the 
various operationa are explained, in the following exercises, aa 
in whole numbers. 

Operation. The quotient of 2 divided 

1. Divide 2 by 2. 2)2 = 1 Ans. by 2, ia a unit, or 1. 

n -n- -J 1 u n nil 1 * ' The Quoticnt of 1 divided 

2. Divide 1 by 2. 2)1— i^in*. , „t .i - i ,u 

■' > 1 by2, 13 something less than 

a unit, and is called a fraction. A fraction is, therefore, the result 
of division. The terms of the division, which were dividend and 
divisor, are now the terms of the fraction, and assume the new 
names, " Numerator and Denominator." The scholar will, 
therefore, bear in mind, tliat numerator is the same as dividend, 
and denominator the same as divisor. The fraction ^, as a 
quotient, expresses the relation of dividend to divisor ; that is, 
it shows that the dj^jdend was half as large as the divisor. 
But it may still be regarded as division implied — the numera- 
tor may be considered as a whole number, and the expression 
read, 1 divided by 2. 

3. Multiply J, or 1 divided by 2, by 2. 

Operation. It is evident that twice ^, or twice 1 divided 

^ll by 2, is equal to unity, or 1. To multiply the 

Is dividend is the same as to divide the divisor. 

1 Ans. Twice 1 divided by 2, is multiplication and divi- 
sion of whole numbers, and requires no new rule. 

4. Divide ^, or 1 divided by 2, by 2. 

Operation. To obtain one half of any number, we 

divide it by 2. But our dividend is a number 
already divided ; the operation, therefore, is a 



. Multiply J by |. That is, multiply 3 divided by 4, by 
vided by 3. 
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RELATIONS OF FRACTIOK9. 67 

Opa-alion. "Were it required to multiply 3 by 2, 

2 4] 3 we should write 3 and 2 under each 

jtj^ other as now. But in this example, 

2|i=i jins. t''^ numbers to be multiplied are divi- 
ded numbers. The operation, there- 
fore, involves multiplication and division of whole numbers-^ 
rules with which the student is already familiar. 

/( will be perceived that the only difference hettneen multipli- 
cation of wMle numbers by whole numbers, and the mulHpli- 
cation of Jractions hy fractions, in, that in the former case, ine 
have no divisor, in Ike latter we have, vis., th^ denominators ef 
the fractions. 

6. Divide f by f. That is, divide 3 dii^ded by 4, by 2 
divided by 3. 
Operatitm. Were we required to divide 3 by 2, we 

4|3 should write the 3 and 2 as we have now 

sfs done, — the 3 in the place of dividends, and 

6|9=l-i- jlns. ''"^ ^ '" '■^^ place of divisors, thus, 2[3. 
But the 3 is already a divided number ; there- 
fore we have another divisw, or a factor to introduce into the 
divisor, written thus, J]'. lUastration. — To multiply divisor is 
the same as to divide dividend. But 2, the divisor, is also a 
divided number. We have, therefore, another faetw to intro- 
duce into the dividend, written thus, W%. UlustTation. — To 
multiply dividend is the satne as to divide divisor, 
• It will be seen, by this mode of writing fractions, that the nu- 
merators occupy the same position, that whole numbers would 
occupy standing in the place of fractions. Having thus dis- 
posed of the numerators of fractions, it is easy to recollect that 
their denominators are not to occupy the same side of the line. 
The terms of the fraction thus disposed of, we may apply the 
language of whole numbers to the statement ; thus — Divide 3 
by 2 : multiply the quotient by 3, and divide the product by 4. 
Thus it appears that whole numbers may be written as frac- 
tions, and fractions as whole numbers, and the same principle 
of illustration employed. Fractions will hereafter be written 
and illustrated in both forms. 

QciBTioNi.— 3. Wlint is a IVucllon Ihe result of? 3. 'Dora diTlnlon Hlnap reaiU ia 
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FRACTIONS. 

Art. 52. — A fracUoii is part of a thing. The word frae- 
lion is derived from the Lafin word fi-ango, which signifies 
to break. When, therefore, any thing ia broken into paita, 
those parts are called fracl'ume. If a stick be broken into 
parts, each part becomes a fraction of the whole. 

The method of expressing whole numbers has been shown 
in Notation. Thiis, the characters, 1, 2, when Tvritten alone 
express their own value ; that is, 1 unit, 2 units, ic. ;,but, 
when taken together, they express dther 12 or 21. To ex- 
press one half of a unit, or 1, we make use of the same 
figures, thus : \. The unit is here divided into two parts, and 
one of those parts is here expressed. If a thing be divided 
into two equal parts, these parts are called halves ; if into 
three equal parts, they arc called thirds ; if into four, fourths, 
or quarters, &c. The equal parts of a thing are expressed thus : 

\ read, one half, or 1 divided by 2 ; 

\ ~ one third, or 1 divided by 3 ; 

I - one fourth, or I divided by 4 ; 

^ — two halves, equal J, or 2 divided by 2 ; 

|- - two thirds, or 2 divided by 3 ; 

y — thrre thirds, equal 1, or 3 divided by 3 ; 

^ - three four t/i3, or 3 divided by 4 ; 

^ - four fourths, equal I, or 4 divided by 4. 

From the nature of division. The grmler the dividend vnth 
a given divinor, the greater the quotient, and the less the dividend 
with a given divisor, the less the quotient. If the quotient of 2 
divided by 2, be 1, then the quotient of 1 divid^ by 2 must 
be one half of 1. Whenever, therefore, the dividend is less 
than the divisor, the quotient will be less than a unit. A man 
divides an acre of land Into 4 equal parts ; each part is one 
fourth of the whole. The quotient of 1 divided by 4 is one 
fourth, {\.) It is evident, since 4 will contain 4, one time, that 
1 will contain 4 one fourth of a time, and 2, two fourths (2), and 
3, three fourths {^), and 4, four fourths {^), equal to one time. 

When a less number is to be divided by a greater, the divi- 
sion is performed by writing the divisor under the dividend, 
and drawing a line between them. Thus we have, at one 
view, in a fractional expression, the divisor, dividend, and quo- 
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E.XAMFLS3 IN FRACTIOKS. 59 

tient. As a quotient, it espresses tlie ratio of dividend to di- 
Tisor. The divisor, or figure below the line, is called the de- 
nominator, because it gives name to the parts, or show's into 
how niany parts the unit is divided. If the denominator be 2, 
the nnit is divided into two parts; if 3, three parts; if 4, four 
parts, etc. Tlic figure above tbe lino is Ciillcd the numerator, 
because it numbers the parts, or shows how many parts are 
contained in the fraction. If the numerator be 2, the fraction 
contains two parts ; if 3, three parts ; if i, four parts, etc. A 
fraction is also the rcjult of division, when the dividend is 
greater than tlie divisor, but will not contain it without a re- 
mainder. 

Obs.— TTie iiiea. connected with t!iB numerator and denominator of a 
fraction, maylx) fa.milinirly illustrated thus; Suppose I liara a box of 13 
oranges, labelled on tlie outside, thus : 



The Kumhrr hIjovo the line shows how many tliiiiga are contnined m the 
boi, and t!ie woril lieluw tlie line showe what Idnd of tliizigs they are. If 
we write, instead of the word " Orangea," tho figure 1, it would Uien show 
that the box cont^iied 1^ thingx, or units, Again^ should we write the 
numbota, 2, S, («■ 4, instead of the word "Oranges," tliey would show, not 
what kind of thinga were in the box, but into what parts the tilings wero 
divided. Thus : 



m 



Art. 53> — In the question, What is the quotient of ]23 di- 
vided h y 8 ? were the question, How many miles in 123 fur- 
longs? (Art. 39,) 8 wouM still be the divisor. As 8 furlongs are 
equal to 1 mile, (8-^8=1,) 1 furlong is equal to one eighth of 
a mile, (1-^8=^,) and 2 furlongs to f, and 3 furlongs to |. 
liicreaang' the numerator is only repeating Uie units to be di- 
vided ; and as 123 units are to be divided by 8, we may write 
the whole in the form of a fraction, thus : iis. The question 
now is, lIow*iany miles in 123 eighths of a mile ? The same 
is required as at the first, viz., the quotient of 123 divided by 8. 

QDns-noBs.-!. WbglareFracllonsV S. Whalisllifilr origin? 3. If a tblnj be di- 
vided into two equal parti, what ore those parts culled V 4. Into four equal parlst 
Towhatdoeslhe dlvldinsHiiureKiirenaniB? S. Howsre fraclio™ eiinresMjt 7. 
bal 19 the t^urs below Ihe line called 7 8. Wlial iathe HBTreabovetlieliiiBialledf 
Wb Ido'^itabowf 10. VVlmt does liie tteaomiadt<v »bow 7 11, TbenuniHstof? 
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Operation. We find by trial, that 15 is not the exact 
8)123(15 quotient of 123 divided by 8, and 16 woidd be 
lao too large; therefore, the true quotient is be- 

g" tween those numbers, and must be expressed 
by a fraction. Having divided 120, the 
greatest number of units contained in the dividend of which 
8 is a factor, we have 3 units of the dividend left, as a re- 
mainder, each of which must be divided by 8. I-r-8=^|^, and 
3-^8=|, which evidently is the fraction required to express 
the exa ct quotient; for 120+3 equals the dividend, and 
120+3-=-8=15+|— 15|. All questions in Division might 
be written in the form of a fraction, and to all fractional ex- 
pressions the language employed in Simple Division might be 

applied, viz: What is the quotient of divided by ? 

Hence it appears — 

1. That the value of a fraction is the quotient of the numer- 
ator divided by the denominator, 

2. If the numerator be less than the denominator, the value 
o^ the fraction i» less than a unit, or 1. 

3. If the numerator be equal to the denominator, the value 
of the fraction is equal to a unit, or 1. 

4. If the numerator he greater than the denmninator, the value 
of the fraction is greater than a unit, or 1 



Art. J4< — Fractions are of two kinds ; Vulgar, or common, 
and Decimal. They differ in the form of expression and mode 
of operation. 

In Decimal Fractions, the unit, or int^'gcr, is di>ided into 
10, 100, 1000, etc., equal parts ; or the denominator is always 
1, with as many ciphers annexed as the numerator has places. 

In Vulgar Fractions, the integer may be divided into any 
number of parts ; and the denominator being always expressed, 
may be any thing but 1 with a cipher or ciphers annexed. 

Vulgar Fractions are eitlier proper, improper, Compound, or 
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1. k. Proper Fractimi is one whose numerator is less tlian 
the denominator, as \, ^, J-, etc. 

2. An Improper Fraction is one whose numerator is equal 
to, or greater than the denominator, as |, |, ^, etc. 

3. A Compouitd Fraelioit is a fraction of a fraction, as J^ of 
f of ^, etc. 

4. A Mixed Number is a whole number ijnd fraction written 
together, as 2J, 144, :5.5, etc. 

5. A Complex Fraction is one which has a fraction either iii 
its numerator or denominator, or in both of them, thus : 

.£i i_ ii J 

8 ' 9^ 6^' 6" 

6. A Common Divisor, or Common Measure of two or more 
numbers, is a number which will divide each of them without a 

7. The Greatest Common Biv^or of two or more numbers, 
is the greatest number which will divide those numbers with- 
out a remainder. Thus, 12 is the greatest common measure 

<•<»■ 

8. Two or more fractions are said to have a common denom- 
inator, when the denominator of each is the same. 

9. A Common Multiple of two or more numbers, is a num- 
ber which may be divided by each of those' numbers without a 
remainder. 

10. The Least Common Multiple of two or more numbers, 
is the least number which may be divided by those numbers, 
without a reminder. Thus 8 is the least common multiple of 
8, 4, and 2. 

11. A Prime Number is that which can be measured only 
hy ifseif or a unit. 

12. Two numbers are prime to each other when a unit is the 
only munbcr that will measure both of them. Thus, 3 and 5 
are prime to each other. 

13. A Prime Factor of a number is a prime number that 
■ ; and all the prime factors of a number are ult 

L^hen is a ihicUoa eiiid to bo iu il* 



^b, Google 



62 EXERCISES IN FR.VCTIONS. 

tlie prime numbera th-it mil measure it Thus, 3 b a prime 
factor of 21 and 3 ind 7 are ail the prime factors of 21. 

14. A Component factor of a number la & composite num- 
ber that will mi-Tsure it ind all the component factors of a 
number arc all tlie composite numbera tlut will measure it. 
Thus, 4 13 a component f-wtor of 12 and all the component 
factors of 12 an, 4 6 and 12 

15. An Aliquot Part of any number i^i such a part of it as, 
b«inff taken a certain number of times will exactly make that 

10. A Perfect JPamfer is equil to the sum of all its aliquot 
p,-W'ts. 

The smallest perfect number is 0, whose aliquot parts are, 
3, 2, 1 ; and 3 + 2 + 1=6. The next perfect number is 28, 
t\ie next 486, and the next 8128. Only tea perfect numbera 
are yet known. 

17. Tlie numerator and denominator of a fraction, taken to- 
gether, are called the terim of the fraction. 

18. A fi-action is said to be in ils lowest terms, when no 
number greater than 1, or unity, wUl divide the terms of the 
fiaction wi til out a remainder. 



EXERCISES. 

Art. 5St — 1. If I divide an apple into 8 parts, by what 
fiaction wiil one of those parts bo expressed ? 2 of those parls ? 
3, 4, 5, 6, 7, 8 ? Am. J, f , f |, f , f |-, f . 

2. If 1 he divided by 4, what will be the quotient ? if by 6, 
what ? if by 7 ? if by a ? if by 9 ? if by 10 ? if by 11 ? if by 
12? Am.\.\.\,li,-^.^,j\. 

3. If 2 be divided by 4, what will be the quotient ? if by 6 ? 
by 7 ? by 8? by 13 ? Ans. |, |, f, |, ^. 

4. If a bushel be divided equally among 4 persons, what 
part of a bushel does each recdve ? 

5. If 2 bushels of apples be dii-ided equally among 4 per- 
sons, what will each receive ? 

6. If a bushel of corn be divided into four parts, what are 
those parts called ? if into 5 ? into 6 1 into 7? 8? 9? 10? 

7. If I give away 6 quarts of nuts, what p^irt of a peck is 
it ? if 7 ? if 8 ? if 9# 

8. How many of the four last questions are proper fractions ? 
Are any improper, and wliich are they ? 
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0. How is the quotient of 4 divided by 3 expressed ? WLai 
IS the expression called "? 

10. If I divide an apple into halves, and give away ^ of -J, 
what part of the apple do I give way ? 'W^t is the expres- 
sion, 2 of -^ called ? 

In the foregoing question, the unit is divided into two equal 
parts, and each part is ^ of the unit. A division is agiun made 
of one of these parts into two other equal parts, and each part 
is J of ^, or J of the unit first divided. The espression, ^, aa 
it respects the unit of wliich it is a part, is a fraction, (see defi- 
nition, Art. 62 ;) but aa it respects itself, or a subsequent divis- 
ion, it is to be regarded as itself a unit, and may be divided 
into halves, or any number of parts. A auartcr, or J of a 
thing, is a whole quarter ; and is made up oT aa many parts as 
the thing of which it is a part. It is, t]\ftrefore, in relation to 
a division already made, that an expression is to be regarded 
aa a fi.a«tion. As it respects itself, or a subsequent division, it 
is to be considered a unit. Hxample. — A yard may be divided 
into 3 equal parts, or feet. A foot, when spoken of in relation 
to the yard, is \ ; hut j of a yard is one foot, and may bo di- 
vided into 12 equal parts, or inches, and each inch is ^ of a 
foot, or y'j of J- of a yard. The inch may be divided into 3 
equal parts, or barley-coms, and each barley-corn is itself a 
unit 01 less value, and it is also a fraction of a unit of a higher 
value ; that is, 1 barley-corn is ^ of ^ of J of a yard. That 
the terms, linit, and fraction, are merely relative, may be seen 
by the following formula ; 

Id. yd. n. ft. n. In. In. In, liar. 

J-h3— J=l, and l~l2—^^=\, and 1^3=^=1. 

Art. 56i To reduce a compound fraction to a simple one. 

1. Reduce ^ of ^ to a sirtiple fraction. 

If we multiply tlie denominator of \ by 3, we obttun one- 
third of \. If we multiply this numerator by 2, we obtain two- 
thirds. Hence t!:e 

RULE. 

Multiply the numerators together, and l7ie denominators, liav- 
ing cancelled all the egmd factors in the numeritors and denom- 
inators. 

3 '^"?2~6 ^^ "cli=4 Ans. 



^b, Google 



C4 EXERCISES IM FRACTIONS. 

2. Reduce | of f of ^ to a simple fraction. Ans. ^. 

3. Reduce ^ of f of f of f to a simple fraction, Ans. ^. 

Art. 57 • — To change any g^ven fraction to an equivalent 
fraction, wliich stall have any Required denominator. 

Change f to an equivatent fraction whose denominator shall 
be 6. In this example, the unit is already divided into thirds, 
and we wish to divide it into 6th3 ; We have, therefore, sim- 
ply to reduce thirds to sixths. 2 sixths make a third, for the 
unit is divided into twice as many parts, and therefore the 
parts are one-half as large. Hence the 

RULE. 
Divide the rehired denominaU^- hy the denomirmtor cf the 
given f Taction, and multiply the quotient by the numerator. The 
product inill be the required numerator. 

Art. 58. — To reduce a whole number to an eqiiivalent frtic- 
tion, having a,^ven denominator. 

1. Reduce 8 fo a fraction whose denominator shall he 4. 
As in 1 unit there are 4 fourths, so in 8 units there must be 

8 X 4=32 fourths, expressed thus ; ^ ; therefore the 

RULE. 

Multiply the whole number by the given denominator, and se( 
the product over the ^ven denominator. 

2. Reduce 16 to a fracljon whose denominator shall he 7, 

Ans. i^a. 

3. Reduce 40 to a fraction whose denominator shall be 9. 

Ans. ^^. 
i. Reduce T 29 to a fraction whose denominator shall be 21. 

Ana. i^. 
6. Reduce 339 to a fraction whose denominator shall be 39, 

Ans. Ls^aJ. 
A whole number may be expressed fractionally, by writing 
1 under it for a denominator. 

Thus 2 may be written, ^ ; and read 2 ones ; 

4 " "I "4 ones ; 

As the expression, |-, is equal to 2, and \ to 3, the value 
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EXERCISES IN FRACTIONS. 



To reduce impioper fractions to mixed numbei-s, and miied 
numbers to improper fractions. 



Art. 59.— 1. Clmnge V to a 
wliole, or mixsd number. 

4 )67 Aa the denominator of 
163 a fraciton denotes the 
number of parts into 
which the unit is divided, it is evi- 
dent that '^ contains as many 
units, or wholes, us 4 is contained 
times, in 67, which we find, by 
trial, to be 16 times and J of a 

To reduce an improper frac- 
tion to a wliole, or mixed num- 
ber, we have this 

RULE. 
Divide the numerator by tie dt- 
Tumdnator, and the quolieni Tcilt be 
ilie vifuile number ; the remaindfr, 
if any, wrUlen ocer the denomina- 
tor, must be placed at Ike right 
hand cf the quolieni. 



3. Chans 
mixed numi 

6. In '5" how many 

7. In L'/ of a weeli, 
weelis 1 

9. Change ^f J3 to 1 
mixed nuD:il)er. 

11. In^aja ofa day, 

13. In <4=^' of 
many years ! 

15. In y of a cent, 

n. Change ^j^ to 
mixed numl^r. 

19. In ^ of a n 
many minutes 7 



wholes ? 
ilow many 

a whole or 

I how many 



t whole I 



Art. 6ft.— 2. Change 16j to 
an improper fraction. 

The scholar will per- 
i«f ceive, that the mixed 
_4 number, 16^, was the 
67 quotient, in the last 
~4 question, of 67 divided 
by 4 ; and let it be re- 
membered that a mixed number is 
the quotient of a division whose 
divisor is the denominator of the 
fraction ; therefore. 

To reduce a mixed number to 
an improper fraction, we have this 

RULE. 

Multiply the whole ntjmtsr by 
the denummUor of the fraction, 
and to the product add the numer- 
aior ; unckr ike result, place the 
denominator of the fraction. 



how many 
how many 



4, Change 5| .u «. 
fraction. 

6. In 6|, how fnany 

8. It) IOjV weelis, 
ISths 1 

10. Change ISSr'i 
proper fraction. 

13. In 20214 days, 

.--. Inl265§§ years, 
SQihs 7 
, how many 16. Change 3§ cei 
fraction of a cent. 

18. Change 67^ to a 
fraction. 

20. In 72 
7ihs? 
6* 



n improper 
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66 EXEBClgES IN FRACTIONjI. 

Art. 61. — To reduce a fraction to its lowest terms. 

1. Reduce | to its lowest terms. 

If 4 bushels were divided equally between two persons, it is 
evident that one person would receive |- of 4 bushels, or 2 
bushels ; so if |^ of a bushel be divided equally between two 
persons, one person will receive one half of |-, or ^ of a bushel. 
Dividing the numerator by 2, we take one halt of those parts 
which are contained in the fraction, while the value of each 
part remains the same. Tiierefore, To divide Uie numeTator 
diminiikes the value of the fraction. 

If we divide the denominator of 4 ^7 2, the fraction be- 
comes ^. In this expression the unit is divided into half as 
many parts as at the first, and consequently, these parts are 
twice as large. It is evident, therefore, that To divide the rf«- 
nomiTtalor ^a fraction, tlie numerator remaining the iame, in- 
creases ita value. 

If we divide the terms of the fraction by 2, it becomes -J, 
which is equal to J-, or -J, for in either case the numerator is 
one half of the denominator. Hence it appears, that the value 
of a fraction is not affected by dividing or multiplying both the 
numerator and denominator by the same number. (See Art, 
43.) To reducea fraction to its lowest terms, we have this 

RULE. 

Divide hoik the numerator and denominator hy any number 
that will divide both toitkout a remainder ; and so continue to 
do .until no number greater than 1 will divide them. 

2. Reduce ^j^ to its lowest terms, 
*'13 






/210\ 3i 

3. Reduce -^^ to its lowest terms. Ans. -^g. 

4. Reduce y^Vj, tVt' ia^' eVs' ^° their lowest terms. 

Art. 62. — Were the greatest number known which would 
divide the terms of the fraction, a simple division would at once 
reduce the fraction ; but, as this is not the case, the greatest 
divisor may be found by the following 



^b, Google 



.LLUSTKATION OF FRACTIONS 



iJivide the denominator by the numerator, or the larger num- 
Mr 6y the less, and if ther^ he no remainder, the numerator, or 
iie less number, will he that divisor; bat if there be a remain- 
£er, divide the last divisor by the last remainder, and thus pro- 
eeed until there be no remainder ; and the last divisor will be 
the greatest common measure sought. 

The abovB Rula may be illustrated in tbe f 11 n g tn 'i pj I 

liavo two iinea, aud »iah to obtain a third whl h h II I act m 

of the two. I first apply the shorter line tothlg dfidt ta 

line, and find it contains it t»ico and no rem d Th f his last 

divisor is the third line sought, and ia the exaot m asn f h th tir 

_|_ Suppoao UiB longer line to bo 40 f t J th h t 1 ft, 

divisor, of iC and 40, or to reduce 1 40 I ta 1 t t m w 
should proQeed in the fulloiving ina 







m d d 


ii would be the great t m 

8)16(2 terms of the frooti B 

lli that 10 ia eontained 10 


as f tb 
«r B d 



ing!6, the last divisor, by 8, the remainder 
and no remMnder; tlvereforo B ia the greatest oumm d f th t rm 

of the freetion. For, if 8 will divide 8, it will also twiee 8, which is 16, Djid 
five tiaea 8, nhicb id ID. 

6. Reduce -^-f^ to its lowest terms, Ans. M, 

V. Reduce x'tit '" '*^ lowest tenus, Ans. -J^. 

8. Reduce ^-^^ to its lowest ,erms. Ans. ■^. 

9. Reduce yf fj- to Ka lowest terms. Am. g^. 
If it be require'^ to find t'jc greatest common measure of 

more than two numbers, find the greatest common measiire of 
two of them, as before ; then, of that common measure, and of 
one of the other mimhers, and so on through the whole. The 
common measure last found will be tlie one sought. 

QcESTioHS,— 3. What Is the rule Ibr redudne a OacUon to its Iaw»t lerniil ? 'I. 
Were Ihe grealesl number known «hLch wouUl divide Ihc terms of the ftucllon, hcnr 
miKbt vou prcjceed 1 S, Wbsn this is not Uiecaeo, how may the greatest diviaor ha 
fciUKl f 6. How Is the etuninu" ioen»iire,or more than two numbers (bund ! 
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63 ILLUSTRATION OF FEACT10N3. 

10. What is the greatest common measure of 48 and 192? 

Am. 48. 

11. Reduce Y*^ to its lowest terms, Atis. \. 

12. What is the greatest common measure of 35, 42, 63 ? 

Ans. 1. 
Art, SSi — To reduce a complex fraction to a simple fraction, 

2 

1. Reduce -|- to a simple fraction. 

To multiply numerator is the same as to divide denominator, 
i 2X4 
(Art. 44 ;) therefore, ■—=' "s ' ' i ^"d to multiply denoramator 

3 2x4 
is the same as to divide numerator; therefore -|-=;5 — p^yf 

Hence the 

RULE. 

If the numerator he tohole or mixed numbers, reduce them lo 
improper fractions. 

Then multiply the numerator of each fraction hy tfte denomi- 
nator of the other ; the product inill he the fraction required. 

2. Reduce -^ to a simple fraction. Ans. J. 

L 

3. Reduce -y- to a simple fraction. Ans. ^^. 

A... A. 

Art. 6i. — To change a simple fraction to a complex. 
1. Change j to a complex fraction. 

1=——=-^ Ans. Henc^ the 



If the numerator or denominator, or both, lie a eompodte num- 
her, uparate them into factors, and transfer one or more from 
numeratitT to denominator, and from denominator to numerator, 
observing that a factor transferred, becomes a divisor. 

2. Change |^ to a complex fcaotJon. Ans. -|- or -|-. 

y T 

Obs. — The answer dependa4|ion the ikctor tnLDsJerred. 



^b, Google 



ILLUSTRATION OF FRACTIONS. 69 

3. Cliange || to a complex fraction, 

4. Chaj^e xi to a complex fraction. 

Art. 65. — The folloiring, if made familiar, will aid the 
Bcholar in cancelling. 

1. Any number ending with an even number, or cipher, is 
divisible, or can be divided, by 3. 

2. . Any number ending with 5, or 0, is divisible by 6. 

3. If the right-hand pLice of any number be 0, the whcje is 
dirisible by 10; if there be two ciphers, it is divisible by 100; 
if 3 ciphers, by 1000, and so on, which is only cutting off those 
ciphers. 

4. If the two right-hand figures of any numbers be divisible 
by 4, the whole is divisible by 4 ; and if the three right-hand 
figures be divisible by 8, the whole is divisible by 8, and so on. 

5. If the sum of the digits in any number be divisible by 3 
or by 9, the whole is divisible by 8 or 9. 

8. If the right-hand digit be even, and the sum of aU the 
digits be divisible by fi, then the whole will be divisible by 6. 

1. A number is divisible by 11, when the sum of the 1st, 
3d, 5th, etc., or all the odd places, is equal to the sum of the 
2d, 4th, 6th, etc., or of all the even places of digits. 

8. If a number cannot be divided by some quantity less than 
itself, that number is a prime, and cannot be divided by any 
number whatever. 

Art. 66, — To multiply and divide fractions by whole num- 
bers, whole numbers by fractions, fractions hf fractions. 

RULE. 
Dravi a perpendicular line, and write nummttors, in all 
cases, as yov. would a whale number standing in the place of 
the/raction ; viz., the numerators of fractions to he multipticd 
or divided on the right of the line, and their denominators on 
the left. The question thus staled, equals on each side of the 
lim may be crossed, as cancelling each other. (See Art. 47.) 
When no two numbers remain, one on each side of the line, capa- 
ble of being divided by any one figure, multiply the figures on 
the right of the line, for a numerator, or dividetid, and those on 
^ W^'fi"" "• denominator, or divism; and the result will be the 
answer in the lowest terms of the/raetion. 
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70 ILLUSTRATION OF FRACTIONS. 

MvlHplicatiojt of Fractions by Whole Numhers. 

Art. 67.— 1. If a man receive ^ of a dolUr for 1 flay's work, 
what will he receive for 2 days' work? 

It is evident, if a man receive -J- of a dollar for 1 day's work, 
that he would receive, for 3 days' work, twice as much, or 
2^i. Multiplying the numerator by 2, the denominator re- 
maining the same, we have twice the cumber of parts, while 
the value of each part remains the same. Dividing the de- 
nominator hy 2, the numerator remaining the same, we have 
the same number of parts, while the value of each part is twice 
as great. Hence, to multiply the numerator of a fraction is 
the same, in effect, as to divide the denominator. If the nu- 
merator of A be multiplied by 2, it becomes ^ = 1 . If the de- 
nominator be divided by 2, it becomes ■J-=l. Therefoic, to 
multiply a fraotiou by a whole number, wc have the follow inij 

RULE. 

Multiply the numerator, or divide the deaominalor, and the 
result will be ike answt 

2. If a pound of 1< 
16 pounds cost ? 
Operation, 

mi 

jl Am. 

It is evident, if one pound cost 1 dollar divided by 16, that 
16 pounds would cost 16 dollars divided by IC, equal to I 
dollar. Therefore — A fraction is multiplied info a quantity 
egual to its denominator, hy cancelling or removing the denomi- 

8. If a pound of iron cost ^ of a dollar, how much will D 
pounds cost ? 

Operation. 



QuHTioRS.— 1, WhM is Ihe rule lijr Uie mulliplienlion nml dmsioc pf fraclions, clc, 
bf caDcelllug ? a When Ihe qiiestiDD is alBLed, whal is Ibe melhodof proceduiet 
9. WleD BO two iHunbera ire Idl, one on codi sidu of lie line, cupeile orljeing divi- 

nhole number t 11. miy, Lueiaiaple a, ore 16 mid Ibe nnniBraior of tha fracUon 
p]u«d on Uis [Iglii of the line ? 
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ILLUSTRATION OF FBACTI0N3. 71 

If ,1 pound coat I dollar, 9 pounds would cost 1 x9=9 dol- 
lars; but the cost of 1 pound b 1 dolbr divided by 18: there- 
fore, 9 dollars, the cost of pounds, must be divided by 18. 
By the rule ah-eady given, the numerator of the fraction, witli 
9, its multiplier, is placed t>ii the right of the line, and 18, the 
divisor, on the left. 9 and 2 are factors of 18; therefore, 
cross and 18, and write 2, the reffloining factor, in the place 
of 18. The answer, tiien, is, 1 divided by 2 ; or, j. (See 
Art. 68.) On the principle above stsited, A fractton may he 
vtulliplied into an>/ factor in Us denominator, hy cawxUing 
that factor. 

i. If a pound of lead cost y'g of a dollar, bow much will 
8 pounds cost? 

If the cost of 1 pound be ^^ of a dollar, 8 pounds will cost 
^X8^^y\=-j- of a dolhir. Making tlie horizontal line, which 
separates the numerator of the frHctio.i from the denominator, 
perpendicular, it will be seen that tlie numerator occupies-tbe 
place of dividends, (the riglit of tlie line,) and the denomina- 
tor the place of divisors, (the left of the line,) thus ; 

2 i0|I III the latter mode the ques- 

\$ tioii is resolved into this. Miil- 

2 |l=J- Ans. tipb' ^ ^y 8' ^"^ divide by 16 ; 

therefore, the numerator of tbo 
fraction and 8, its multiplier, occupy the right of the line, and 
16, the divisor, the left. // is to he rmtrnithered, that the nu- 
merator of a fraction, in all cages, is to bs disposed of as a whole 
number, without regard to its dtiMmivalor. On whichever side 
of the line the numerator falls, tlie denominator must be placed 
on the opposite side. 

5. What will 8 bushels of apples cost, at -^ a dollar per 
bushel ? Ans. $4. 



6. If one man can plant | of an acre in one day, how much 
coidd 12 men plant in the same time ? Ans. 9 acres. 

1. If 1 barrel of fish cost 6j- dollars, what will 9 barrels 
cost? Ans. 56}, 

OBS^-MLied numbers must be reduced ki improper fracdons. 
8. If 1 chest of tea cost $25|, what will 15 cost ? 

. Aus. $378f. 
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72 lLl,USTUATION i.)f FRAIJTIDNl^, 

9. If a man can w.illt 29^ miles in 1 day, how far uould he 
walk in 30 days? Ans. 885 miles. 

10. What will 600 pounds of cotton cost, if 1 pound cost 
9| cents? Am. $51. 

Obs. — Diyiding aaj number of cents bj 100, reduces them to dollara. 



I>iviston of Fractmus hj Whole lumbers. 

Art. 68.-1. If a man receive | of a dollar for two days' 
work, what does he receive per day ? 

We have seen, that a fraction is multiplied either by multi- 
plying its numerator, or dividiiif,^ its denominator; then, as Di- 
vision is the reverse of Multiplication, the reverse of the rule 
for Multiplication will be the rule for Division, If I divide 
the dollar into 4 parts, or quarters, and pay a man -J, or quar- 
ter, it is the same as though I sliould divide it into 8 parts, or 
half quarters, and pay him f , or i2 half qTiartens=J-. Multi- 
plying the denominator by '2, llie numerator remaining the 
same, is dividing the unit into twice as many parts, and conse- 
quently the value of each part is diminished by one half. Di- 
viding the numerator by 2, the denominator remaining the 
same, is taking half as many ]):irts, while the value of each part 
is the same. Therefore, to divide a fraction by a whole 
number, we have this 

RULE. 

Divide the nmaeralor of the fraction by the whole number, 
when il can be done without a remainder ; otherwise, multiply 
the denominator. 

2. If 8 pounds of lead cost ^ of a dollar, what does it cost 
per pound ? 

Operation. Were the cost of 8 poimds 1 dollar, 

211 the cost of 1 pound would be the quo- 

8 tient of 1 divided by 8. Regarding the 

■J^ {3" i_ ^jig numerator as expressing the cost of the 
^ ^ lead, without reference to the denomina- 

tor, we place it on the right, as a dividend, and 8, the number 
of pounds, on the left, as a divisor ; but the cost of 8 pounds 
is 1 divided by 2 ; tberefore, write 2 also on the left. As no 

Qdmtioss.— la How do lou diTide a fraclion by h wholo number? J3. Why, ia 
,. o.i — = —■■■-- ienominalor of a fraction, pbcad on Ihelefl! 11. UaUl 
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73 



reduction can be made, the 2 and 8 aie to be multipUed to- 
gether, for a divisor or denominator : (multiplying the denomi- 
Uiitor divides the fraction.) The answer, then, is 1 divided by 
16, or iV- 

Or thus, — =yV -dns. 

2x3 *" 



3. If a pair of oxen plough, in 4 daj-s, Jf- of a field, what 
part do they plough in one day ? Ans. j'j-. 

4. If 6 men earn J| of a guinea in 1 daj-, what part of a 
guinea does 1 man earn in the same time ? Ans. -^-g. 

5. If 16 hats cost ¥64j, what does J hat cost ? 

Ans. $4^, 

6. What will 1 pipe of molasses cost, if 14 pipes cost 
$707i? ^ Ans. $50^. 

7. What will 1 pound of rice cost, if 50 poundscost $I50f ? 

Ans. 135^5- 

Muttiplicaiion and Diinsion of Fractions hy Whole Numbers. 



MULTIPLICATIOS. 

Art. 69,-1. If a dollar will 
buy -}j of an acre of land, how 
mucii will 9 dollars buy ? 

3. If a man travel ^j of a mile 
in 1 minute, how lar will he travel 
in 12 minales 1 



5. If a man c 


Dnsnme fy of a 


barrel of flour in 


1 monlh, what 


wiU 7 men consu 


me in (he same 



7. If fV of a box of glass cos 
1 dollar, how many boxes will 2) 
dollars buy J 

9. If a pound of chocolate cos 
■ff of a dollar, how much w 



ill 7 



. If a 






{Hece of work in one day, how 
mneh could he do in 8 days T 

13. What will 16 yards of cloth 
cost, at J of a dollar per yard 7 

15. What will 40 yards of ci 
peting^ cost, at J of a dollar | 
j«rd? 



Art. 70,-2. If 9 dollars will 
boy \ of an acre, how much will 
1 dollar buy? 

4. If a man travel J of a mile 
in 12 minales, how far will he 
ttavel in 1 minute 1 

6. If 7 men eonsume # of a 
barrel of flour in 1 month, how 
much will 1 



If 21 dollars will buy 4| 
i of glass, !iow much will 1 
dollar buy 1 

10. If 7 pounds of chocolate 
corit f of a dollar, what will 1 
pound cost ? 

12. If a man can do ^ of a piece 
of work in 8 days, how much can 
he do in 1 day ? 

14. If 16 yards of cloth cost y 
of a dollar, what will 1 yard cost 7 

16. If 40 yards of carpeting 
cost Y of a dollar, what will 1 
yard cost? 
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17. If 1 pint of wine cost 5V ofj '3' If 12 quarts of wine cost 
A dollar, how much will J2 quarts IJ ilollar, what is it per pint? 

19. Multiply 5 by 11. I 30. Divide 9| by 11. 

Arta Til — Multiplicatioa of wliole numbers by fractions. 
1'. If a barrel of flour cost ^0, liow much will f of a barrel 

Had the cost of 2 barrels been required, Ihe price of 1 bar- 
rel being given, we should multiply the price of I barrel by 
the number of barrels. The same is now to be done , that is, 
the price of one barrel is to be multiplied by the part or parts 
of a barrel taken. 

To multiply by 1, is to repeat the units of the multiplicand 

To multiply by 2, is to rejjeat the waits of the maliipliearlil 

, To multiply by J 0/ 1, is lo rcpeai one-}ialf of the units of 
the multiplicand once. 

The product of any number- ■/tmltiplied by a fraction is pro- 
portionally as muck less than the multiplicand as the multiplier 
is less than the unit, or-l. Therefore, if we multiply 9 by f 
of.l the product will be ^ of 9, or 6. Hence, it appears, that, 
to multiply by a fraction, is to repeat such a part of the mulfi- 
plicand as the fraction is part of a unit. If 9 dollars be the 
cost of 1 barrel, then the quotient of 9 divided by 3 wUl be 
3 dollars, the c6st of J of a barrel, and 3x2=6, the cost of 
J. Thus it appears, that the only difference between multi- 
plying by a whole number and a fraction, is, that in the last 
case the multiplier is a number divided ; now to divide the 
multiplicand or the product is the same as to divide the multi- 
plier. Hence, to multiply a whole numbn- by a fraction, 
RULE. 
Multiply Ike whole number by the numei-ator of the fraction, 
and divide the product by the denominator ; or divide the whole 
number hy the denominator of the fraction, and multiply the 
quotient by the numerator. 

a part only of the 



part of the multiplicand to he repeated, and multiply by the numerate! 
to repeat that part Thus, to multiply by §, we divide by 3, and obtain 
one-third of Ihe multiplicand, which is to be repeated twice, or multiplied 
by 2, Uie numerator. The same principle is applicable to the muffipli- 
cation of fractions by [cactioaa. 
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2. What mil J6 yards of clotli cost, at ^ of a dollar pet 
yard ? 

Were the cost of 1 yard 3 dollars, the cost of 16 yards 

would be 16 times 3 dollars ; but the cost of one yard is ^ of 
8 dollars ; therefore the cost of 16 yards will be | of 16 times 
S dollars. 

Operation 1st. Operation 2d. 

4\ 3 4 

N ^ SX« ,, ,„ . 

— - — , — -— =V'=;12 Am. 

I|l2 Ans. (* * 

ExcHiding equal factors from divisor and dividend, or from 
numerator and denominator, does not affect the result. In this 
example we exclude the factor 4, and the remaining factors 3 
and 4 mnltiphed together, being factors of the dividend or nu- 
merator, ^ve 12, the answer. " 

3. What will 40 yards of carpeting cost, at -J of a doDar 
per yard? Am. $35. 

4. What will 64 bushels of oats cost, at ^ of a dollar per 
bushel? Ans. $24. 

5. What will 24 bushels of corn cost, at ^ of a dollar pei 
bushel? Ann. $15. 

8. Multiply 21 by |, by f , by f. Ans. 9, 18, T. 

7. What is the product of 324 mnltiphed by ^? 

8. What will 9 pounds of tea cost, at J^ of a dollar per 
pound? Ans. #4^. 

9. What will 56 pounds of butter cost, at ^ of a dollar per 
pound? Ans. $14. 

10. What will 124 pounds of sugar cost, at A- of a dollar 
per pound? Ans. $15^. 

11. Multiply 32 by ^, by |, by |, by J. 

Ans. 8, 8, 12, 28. 

12. Multiply 224 by Jg. Ans. 4. 

Division of W/iole JVj/mbers by Fractions. 

Art. 72, — 1, If f of a barrel of flour cost $6, what will be 
tbe c(Bt of 1 barrel ? 

Qd>»tionb.— 15. What la the product of any number multiplied bj 1? 16. How 

17, How much lesa Uisu the mullijjicand is llie product, when the mnitipllBr la leia 
Ouo 1 ! IS. What IB tbe product oT a wbola mimlwi mulUpUvd b] & tNcllon 7 IS. 
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76 ILroSTttATION OP FRACTIONS. 

As this question is the reverse of question 1st, in the piece- 
ding section, the reverse of the rule there given will be the 
rule for solving this question. Had 6 dollars been the cost of 
2 barrels, we should divide the price by the number of barrels. 
The same is now to be done ; that is, the price is to be divided 
by the parts of a barrel taken. 

TAe guotiait of any number divided by a unit, or 1, is the 
same ua the dividend. 

The quotient of any number divided by a greater number 
than 1, i* as many titties less than the dividend, as the divisor 
is times greater than a uttit, or 1. 

On the same principle, if the dtviswbe less than a uMt, or 1, 
the quotient will be greater than the dividend, Ifthe divisor be 

tthe quotient will be ?, or twice the dividend. If the divisor 
§, the quotient will be f, or three halves of the dividend. 
Therefore, if we divide 6 by f of 1, the quotient will be f of 
6, or 9. It is evident, tlyit 6 will contain ^ of 2 three times 
as often as it will contain 2. Again : if 6 dollars be the cost 
of * of a barrel, the quotient of 6 divided by 2 will be 3 dol- 
lar, the cost of J of a barrel, and 3x3=9 dollars, the cost 
of # = 1 barrel. Tlius it appears, that the difference between 
dividing by a whole number, or by a fraction, is, that in the 
latter case the divisor is a number divided ; for, To multiply 
the dividend or the quotient, is tite same as to divide the divisor. 
Hence the 



Divide the dividend by ike numm-aior of the fraction, and 
multiply the quotient by llie denominator ; or multiply by the 
denominator, and divide the product by the numerator. 

Operation. Regarding the numerator of the 

SjC 3x3=9 Ans. fraction as a whole number, we say, 
JS if 2 barrels cost 6 dollars, the quo- 

tient of 6 divided by 2 will he the cost of 1 barrel ; therefore, 
iilace 6, the dividend, on the right, and 2, the divisor, on the 
eft of the line. But the 2 barrels is 2 divided by 3 ; there- 
fore, place 3, the divisor, or denominator, on the opposite side 
of the line, as a multiplier. To multiply the dividend, or quo- 
tient, is the same as to divide the divisor. We then say, 2 in 
6, three times; cross 6 and 2, and multiply 3 into 3. 
3X3=19 Ans. 
Obs.— Were tlie ibrcgoing question. How many times will B bushela 
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contjun 2 peiAa ) we siiould multiply the dividend by 4, to bring it info 
packs, oi' Rrnrtha of a buflhel. 6 bdehels equal 2i pecks, or j^ of a bnahel, 
and 2 pedis eq^vial | of a buBhel. So, to divide 6 miita by §, we multiply 
tlie dividend fay 8, the deiiomiiiafoc of the traction, to bring it into tliirda. 
Tlie aanie is true in division of ffiictions by fractiong. 

2. If f of a ton cost $15, liow much will 1 ton cost? 

Am. $18. 

3. If f of sin acre be worth Sfl2, what is 1 acre worth 1 

Ans. $32. 

4. If 4 of the number of rows in a corn-field be SO, what la 
the whole number? Ans. 40. 

5. Divide 20 by ^, 1, -|. Ana. 40, 80, 100. 

6. If a pound of tea cost i oi a dollar, hoiv many lbs. may 
be bought for $(iO ? Am. 100 lbs. 

I. In what time can a loaa build 7 rods of wall, if he build 
^^ of a rod in an hour ? Ans. 17J hours. 

8. At I of a dollai' for building one rod of stone wall, how 
many rods may be built for $69 ? Ans. 80^. 

9. At $3| per yard, how many yards may be bought for 
$80 ? Ans. 21|- yards. 

10. If 1^ bushel of wheat sow an acre of land, now maay 
.../es will 12 bushels sow ? Ans. 9 acres. 

II. How many times is J- contained in 56 ? Ans. 64. 
13. How many times is ^* contiuned in 21? Ans. i^. 



Multiplication and Division of Whole N^umbers hy Fractions. 



MITLTIPLICATION. 

Art. 7a.— 1. If a man can 
earn $16 in a monlii, lum much 
cnn lie earn ia | of a mouth ? 

3. If a man lay up ^S4 in a 
year, how mucii would he lay up 
m 4 of a year ? 

5. If the price of a horse be 
fl5, what would bs tbo price of 
a horse worth j^ as much 1 

1. If a house be worth $612, 
liow much is y°j worth ? 

9. If a farm be worth $840, 
;vhat is I of it worth ? 



irt. 74,~-3. If a man earn 
$6 in ^ of a month, how much 
can ha earn in a montli ? 

4. If a man in -^ of a year lay 
up $60, how much would he ky 
up in a year ? 

6. If y*3 of the value of a horse 
be $35, what is the whole value? 

8. If y'^ of a house bo worth 
$378, what is the whole worth ? 

10, If I of a farm be worth 
$525, what is the whole worth 1 
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78 ILLUSTRATION OF FKACTIONH. 

11. Mulliply 156 by J. 

13. A ma-a has 3G0 apple-trees 
in two orchards ; in the smaller, 
tliere 13 J^ of the whole. How 
many are tliere in the smaller 1 

15. A ship and cargo are val- 16. If A of a ship atid c 
tied at $100,000, the ship at /^ are valued at 9d,000, what ii 
of the whole. What is the value value of the whole 1 
of the ship 1 

Multiplication of Fractwias hy Fractions. 
Art. 75. — We have s«en, that to multiply a whole number 
by a fraction, is to repeat such a part of the multiplicand as 
the multiplier is part of a unit. If the multiplicand be a frac- 
tion, the principle is the same,' 

1. If a bushel of corn be worth ^ of a dollaj, how much is 
J of a bushel worth 1 

Operation. Were the cost of 2 bushels required, we 

4h should multiply the price by the (juanti- 

g| ty; but as the quantity ia less than 1 

-A r~ i "" A bushel, we multiply by the parts taken; 

3|i— S -^J'- f^see Art. 71.) The ^estion then is, How 
much is J of I ? To multiply a whole number by \. we take 
4 of the multiplicand. The same is now to be done; |off=J. 
If the numerators be multiplied together, and also the denomi- 
nators, we have the answer: Thus, ^x%~%=^. Multiplying- 
the denominator of f hy 2, is dividing the fraction by 2. We 
thus obtain that part of the multiplicand to be repeated, or 
multiplied by the numerator of \. {See Art. 1 1 , Ohs.) Therefore, 
to multjply a fraction by a fraction, we have this 



Multiply the numerators to^etker for a new numerator, and 
their denmninators for a new denominator, 

EXAMPLE. 

1. A man owning | of a ship, sold | of his share : | of | is 



QtMTioKa.— 1. HowdoyounmlHpIyiftMtionbjaftaclloiif i. Vf hy. in emmple 
1|^B» Ihe iuim«alun of Um tacUUM placed on Ihe right of the line, sol Uie demiml- 
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ILLU9TEATI0K OF FEACTIONa. 79 

Operatton, ^g jj^g numerators of the fractions are to 

^P be multiplied together for a new numerator, 

^ "1^ or dividend, they are placed on the right 

10|3=j^5 Ans. of the Sine, and the denominators, which 
are t-o he multiplied for a new denomi- 
nator, or divisor, are placed on the left of the line. The num- 
liers are cancelled and multiplied as in preceding examples. 
Or thus; J';^?^ a , The factor 2 in the mimer- 

2*5 "^■^"^- ator, cancels 2, one of the 
factors of 4, in the denominator, 

2. What is the product of 5 ^ f ; of -jj X f ? 

Am. J, 5'^. 

3. Miiltiply |. by |, and | by f . 

4. A boy having ^ of a dollar, g-ave \ of it for toys ; what' 
did the toys cost him ? Ans. I- of a dollar. 

5. At ^ of a dollar per yard, what will f of a yard cost ? 



tea cost ? 








Ans. 


I^rf 


a dollar. 




1. At \ 
coffee cost ? 


of a 


dollar ! 


I pound. 


what will 
Ans. 


^of ■ 
lof 


) pound 
a dollar. 


of 



8. At 2^ dollars per bushel, what will 63^ bushels of wheat 
cost'? Ans. %\Z\. 

9. If a house lot be worth 100^ dollars, what is -^ of the 
lot worth ? Ans. ^i^^S. 

10. If a flock pf sheep be worth 76j dollars, what is 4 of 
the flock worth ? Am. $18f 

Division, of Fractions hy Fractions. 

1. If a bushel of com cost J- of a dollar, how many bushels 
may be bought for f of a dollar ? 

It is evident that ^ will contiun -J- twice: |--^J-— J=2, Am. 
In this example, both dividend and divisor are divided by 3. 
It has been shown, that to divide the dividend is the same as 
to divide the quotient, and to divide the .divisor is the same as 
to multiply the quotient ; and also, that to multiply and divide 
any number by the same quantity does not affect its value. 

Art. 76, — Therefore, when the denominator of dividend and 
divisor are alike, divide the numerator of the dividend by iki 
mtmeralCT of the dtvMor, and the quotient wilt be the arawer. 
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OP FRACtroNS, 



Operation. Or thus : 

Sl3 



l-=l—2 Ans. 



12 Ans. 
2. If a bushel of corn cost |^ of a dollar, how much may he 
bought for y of a dollar ? 

Were-the money to be expended 3 doUars, and the price 3 
dollars, the answer wouldjbe 1 bushel, 3^3=1, But suppose 
the price 3 dollars, and the money to be expended 3 dollars 
divided by 7, equal ^. The answer would then be*-^ 3=^ of a 
bushel. To divide the quotient is the same as to divide the divi- 
dend. But the price is not Sdollais, but 3 dollars divided by 
4. To multiply the quotient is the same as to divide the divisor. 
Therefore, the true answer is, 4 divided by 7 equal 4- 

Ag^n, ^=:\y.^, and ^::^^x'. To multiply dividend and 
divisor by the same quantity does not affect the quotient. 

Art. 77. — Therefore, when the numerators of divisor and 
dividend are ahke, 

RULE. 
Sivide the denominalor of the divisor by the denommaior of 
the dividend. 

Art. 78. — 3. If a bushel of oata cost f of a dollar, how 
many bushels may be bought for y^j- of a dollar ? 
Operation: \)^-s(^ = l^ Ans. 
4. If a bushel of rye cost |- of a dollar, how many bushels 
may be bought for J- of a dollar t 

In this example, the terms of the dividend cannot be 
divided J)y the corresponding terms of the divisor without a 
remainder ; but to multiply the numerator is the same as to 
divide the denominator. Hence the 
RULE. 
Divide the terms of ihe^divldeitd by the corresponding terras 
cf Hie divisor, when it can be done without a rejitaindtr ; other- 
wise, invert llie diviaor, and proceed as in Multiplication. 

By the rule already given for placing 

the numerators of fractious as whole 

' numbers, the numei'ator of J, the 

— dividend, is placed on the right of the 

•8=IJf Ana. ijne^ and the numerator of ^, the 
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ILLUBTRATION OF FRACTIONS. 



81 



flivisor, on the left. This is the same as inverting the divisor. 

Division of fractions by fractions may be variously illustra- 
ted. 1. To multiply the dividend is the same as to divide the 
divisor, {see Art. 43.) To multiply the denominator divides 
the fraction. Therefore, |.x^-^5=Jx|=||=lH ■^'^- 2- 
Multiplying the numerator of J by 8 reduces it to eighths. 
Multiplying the denominator by 5 divides the fraction, (see 
Art. 72, 06«.) 

1. If a b»shel of potatoes cost f of a dollar, how many 
bushels may be bought for f of a dollar? Ans. \. 

2. If |- of a bushel of apples cost -^ of a dollar, bow much 
will 1 bushel cost"? Ans. ^j. 

3. How many bushels of rye, at J of a dollar per bushel, 
may be bought for f of a dollar? Am. ^ of a bush. 

4. If ^ of a ton of hay cost J- of a dollar, what does it cost 
per ton ? Am. |9^. 

5. If 4^ pounds of tea cost Z\ dollars, what is it per lb. ? 

AiiS. II of a dollar. 

6. If yI of a dollar buy 1 pound of tea, how much will 3^ 
dollars buy ? Afi,s. 4^ pounds. 

7. Divide 17^ by 7^ and 18f by f|. Ans. 1\\ 50f 



Art. 79. — 1. A man owning 
J of a house, sold % of his share. 
What part of the house did he 
HeJH 

3. If a bushel of salt cost if 
of a dollar, what will I of a bush- 
el cost T 



1. If 1 cord of wood cost ^^ o 
a dollar, how much will J of i 
cord cost t 

9. If 1. fool of hammered stoni 
cost Jl of a dollar, w^at will y, 
of a foot coat t 



Art. 80.-3. A man sold ^ 
of a house, which was 4 of his 
share. What part of the iiouse 
did he own? 

4. If 4 of a bushel of salt cost 
f~3 of * dollar, what does it cost 
per bushel ? 

6. If I of a peck of coal cost 
5V1 of a dollar, what will one 

8. If J of a cord of wood cost 
3,'^ dollars, how much is it per 
cord? 

10. If /j of a foot of hammered 
stone cost ^g of a dollar, what will 
one foot cost t 
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Tlie simple rule may now be repeated for solving any ques- 
tion which may aTise in Multiplication and Division of Fractions 
by Whole Numbers — Multiplication and Division of Whole 
Numbers by Fractions — Multiplication and Division of Frac- 
tions by Fractions, 

RULE. 

Plo^all t!u)3e numbers inhieh are to be multiplied together 
for a numerator, or divi<^nd, on the right of the perpendicular 
line, and those numbers which are to be Tnultiplied together for 
a denominator, or divisor, on the left of the line, and proceed to 
cancel, as before directed. 



PROMISCUOUS EXAMPLES. 

Art. 81 1 — 1. A man owning -^ of f off of J of 1 of a ship, 
sold I of f of f of his share. What part of the ship did he sell'? 

hus: TrXTX^X-XrrXziX^X-^— ^ns. 



Thus: 

G 



Fractions connected by the word of, 
are called compoiflld fractions. They 
are reduced to simple fractions, by mul- 
tiplying- all the numerators together for 

a Dew numerator, and all the denomi- 

2^i^3 Ans. nators for a new denominator. By can- 
celling, the process of multiplying and 
reducing the fraction is performed at once. 

2. Reduce ^ of f of f of |- of f of f to a simple fraction. 

Ann. 1^. 

3. A man owning t of f of J of ^ of a factory, sold |- of | 
of f of his share, miat part of the factory did he sell ? 

4. What simple fraction is equivalent to 5 of ^ of y , of 4 
ofii^of f of9, of^of 18, of-fVof 2. Ans. Hf. 

5. Multiply ^ by 4. 

6. Multiply J by \. 
V. Multiply ^ by J. 

8. Divide 4| by 3^. 

9. Divide i of | by | of f of 9, Ans. ^. 
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10. Divide I of 9 by ^ of 1. Aas. Ijf. 

16?^ 12S- HaiTUg reduced the terms of 

11, Divide -— Y ^7^1^- divisor and dividend to improper 

°T ' 't fractions, it will be fotma tliat 
tlie numerators and denominators themselves become fractions. 
Thus, the numerator of tlie dividend, 16^=49, and the dcnOra- 
inator, 18J-— 73 "3" 

T' 
The dividend now assumes this form : 49 The denomina- 
■^ tors may be re- 
■=^ moved from the 

terms of tiie frao- 

i tion, and the pro- 
cess illustra,ted in the follovring manner. The numerator is 49 
divided by 3. To multiply the denominator is the same as to 
divide the numerator. 

49 To multiply the numerator ia the same as to 

3 49 divide the denominator. Therefore — 

73~73X3 
T T "73x3 — -^ 



40X4_196 
73x3~2T9' 



Let the scholar reduce the divisor, and illustrate in a similar 
mannner. _ 

12. Divide ^-^ by t^!. Ans. '£■ 

13. Di-ridejof |of f of -^of 18 hy |off of |of 12; muU 
tiply by J of ^ of I of 2 ; divide by | of | of -^ of 6. 

Ans. -rV- 

14. A man who owns 5 of a farm, sells ^ of |- of | of |- of 
his half. What part of the farm does he sell ? Ans. -^. 

15. Multiply 12 by ^ of 3, divide by \ of 1, multiply by ^ 
of 6, divicle by -f of 14, multiply by 1 of 18, divide by | of 27. 

Ans. 9. 



Addition of Fractions. 
Fractions are added on the same principle as whole mim- 
bets. As tens can only be added to units, and pounds to shil- 
lings, by first reducing tte higher denominalion to tlie lower. 
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so fractions of different denomi tuitions, or which have different 
denominators, can only be added by first reducing tliem to the 

Art. 82i — Fractions which have a common denominator may 
be added by the following 

RULE. 
Add Iheir numerators, and write their sum over (he denomi- 
nator. 

OpeTatlm. 

1. Add f and ^. 6+i=i ^'"■ 

2. Add jV+A+^+A+tV ^"«- H=h%- 
Art. 83. — Addition of fractions whose denominators are dif- 

furent, and one is a multiple of each of the othei-s. 

\. Add J and ^. In this example sixths is tlie lowest de- 
nomiualjon mentioned ; thirds must, therefore, be reduced to 
sixths. Tliftt is, J must be reduced to an equivalent fraction, 
wliose denominator is 6. (See Art. 58.) 

Oes.— Tliat fraction is of tlio lowest ilenomination wboae denominator 
is the Im^est. 

To ascertain how many of the smaller flections make one of 
the larger, we divide the denominator of the smaller by tlie 
denominator of the larger; contains 3 twice, or J contains J 
twice. That is, "2 sixths make ^. Were the numeralor a 
unity, we should now have the fraction required. But since it 
is greater, if we multiply it by 2, we have -^, an equivalent frac- 
tion. Hence the 

RULE 

Divide the denominator of IhM fraction whoife denomina- 
tor is a multiple of each of the other denomiaators, .first 
by the denominator of one of the other fraelions ; multiply its 



numerator into the quoti 
nominator thus divided 
lions are all reduced to 
de7umiinat(^. 

2. Add i+TS+^- 

Oper ition. 



lent, and write the product over the de- 
continue to do, until ilie frac- 
denominatio/t, or to a common 



24-^ 6X1 = 4 



Then3^+5V+2'i= 
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ILLUSTRATION OF FRACTIONS. W 

S. ^dd J. i«J, ^g. Am, H- 

4. Add ^, y'j, f . Ans. Jf . 

Art. 84. — Addition of fractions when no denominator is e 
multiple of each of the other denominators. 

Add |, Ji f . In this eiiraple wo have no ooramon denominator, a 



BenominatoTs, 3 
Then, 60 



Operation 2 
Denominators, 3x4x5—60 < 
1st numerator, 2x4x5=40 1 



L. denominator, 
w ttuiperators. 



Then U+^+U^ii^'>-U '^^■ 



EXAMPLES. 

I, Beduce }, ^, |-, and -f to fractions ha 



,ing 8 



tAt- 



nominator. Ans. ^^-, 

2. Reduce f , ^^j, y^'j, and ^ to fractions haying 
denominator. Ans. ^^^j, '^^, rs'^V T^7- 

3. Add together f, |. -J, and | . .^ns. Wis'^^^lf 
Ob3. 1 .-Reduce the fractions to a common denominator, find new nun 

ators, and add them together. 
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66 ILLUSTHATION OF FKACTIOMS. 

4. Add ^, f , !■, and ^. Ans. 2|^, 

5. Add together f of | and y\ of j^y. j4ns. mf. 

Obs. 3. — Compound fractions mu5t be reduced to simple fractions. 

6. Add I of 96 and ^ of 14^ together. Ans. 44}i-. 

7. Add together | of | and f of ^§. ^ras. 1-^^. 

8. Add together 6 and ^ of j\ and ^ of J and 7J. 

Obs. 8. — Mised numbers may he reduced to improper fiacfions, or the 
fcuctional parts may be reduced to a common deaomuintor, and added as 
Li Jie foregoina; examples. If their sum amount t« an integer, add it to 
II -. wliole nunibcrfl. 

a. Add together 14f and 16|. 

Operation. 
1*^ f =tV and f =3^ ; then j''j+^=ij=ly=3. 

Z T r," A ^s 'iwd the common denominator to be 

T^ ' 12, and the new numerators to ho 9 and 

8, wHch when added are tj^Ixj- Write the ^ under the 
fractions, and carry 1 to the whole numbers. 

10. Add together 17|, 18^, 19|. Jns. SSJJ. 

11. A grocer sold the following parcels of sugar, viz: 16^ 
lbs., ii>J, 13j, 20^, 2SjV, 30|, and 11} lbs. How many 
pounds did lie sell in all ? .-4ns. 136f|-. 



Subtraction of Fractions. 

RULE. 
Art< 8J. — Prepare the fractions at m Addition, and mblract 
the less nitnieTat(rr from the greater, and under the difference 
write ihe denominator. 

1. From ^ take J. Ans. i. 

2. From -^^ take j^j. Aas. ^. 

3. From ^^ take j"j. Ans. ^. 

4. From 1^ take j Jj. Ans. -J-fJ. 

Quisnps.— Wlut 1« tlie ruk for IhB BnljliactLon of fiadiona! 
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5. From 6\ take |-. Ans. 6y, 

6. From y of f take ^ of ^. Ans. ■^^. 

'1. Add together ^ and f , and from their sum subtract ^ of 
rr- -^"s- ^ihs- 

8. A. owns ^ of J of a vessel ; B. owns | of ^. How much 
greater is A.'s share than B.'s 1 Am. -J. 

9. Subtract 13| from 15|, 

I5J1 3. 2= 9 8_. Having reduced tLe fractions 

jg 9 to a common denominator, and 

— : l Y J found new numerators, as in Ad- 

^2 ■ dition, we have ^ to be taken 

from y^T. We therefore borrow a unit, and say j'j from -J^, 
and add 3, the remainder, to 8, the numerator of the subtra- 
hend. 3+8=:-5;-5, which we write under the fractions, and 
carry 1 to 13, the whole number, which makes 14 ; and 14 
from 15, and 1 remains. • The answer, then, is I|^. 

10. A man bought a horse for ^ of ^ of $!50, and sold him 
for i of f of f of $60. Did he gain or lose, and Low much ? 

Ans. ^40 gain. 



To find the least Common Multiple. 

Art. 86> — The common denominator found by the prece- 
ding rule, is a common multiple of the denominators of the given 
fractions ; for every product must be divisible by all its fac- 
tors ; but it was not the least common multiple. 

1. What is the least common multiple of 4, 6, 8, 10 ? 
4X6X8X10=1920. 1920 is evidently a common 

Operation. multiple of 4, 6, 8, and 10, be- 

2)4, S, 8, 10 cause they are its factors ; but it 

2)2, 3, 4, 6 ^ ^^^ j'l^ ^^'^^ common multiple. 

1,'3X2XSX2X2=120. Wo £nd, abo, tb.t «jck of Iheae 
numbers is a multiple of 2, or 
that 2 is a prime factor of each. Dividing by 2, we find the 
other factors, which are 2, 3, 4, 5. Again : As the quotient, 
4, is a multiple of 2, we may substitute for it 2, one of its fac- 
tors ; and ^ we employ the other factor for a divisor, we erase 
the other quotient, 2. We now have 3, 2, 5, undivided num- 
bers, which are prime factors of the dividends 6, 8, 10; the 
other prime factors are the divisors. If now we multiply to- 
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gether tbese undivided numbers and tho divisors, we shall 
have a combination of all the prime factors of each dividend, 
and consequently it must be divisible by them. Thus the di- 
visors 2 and 2 are the factors of 4, the first dividend, 2 x 2=4. 
If 4 be divisible by 4, then 2, 3, and 5 limes 4 must'be divisi- 
ble 'by 4 ; also 3, the first undivided number, is a factor of 6, 
the seq^d dividend ; and 2, the first divisor, is the other fac- 
tor, 3 x2=6. If 6 be divisible by 6, then 2 and 5 times 6 
must be divisible by 6. The same may be said of 2 and 5, the 
other undivided numbers. Hence it appears, that the product 
of the continued multiplication of the remMnders and divisors 
is divisible by the several dividends; and by examining the 
operation, it will he found to be the least number which can 
be divisible by them ; for al! repetition of prime factors beyond 
what is necessary to produce each dividend, is avoided. There- 
fore, to find the least common multiple of two or more num- 
bers, we have the following 

RULE. 

WriU the nwnhers in a horizontal line; divide them hy the 
least pi-ime numher that will measure two or more of them; 
write the quotients and undivided numhera in a horizontal line 
under tke given numbers ; divide the numhen in this second line, 
in the same manner. Thus continue to divide until the quo- 
tients and undivided numbers are all prime to each other. The 
product of the continued multiplication of the divisors andundi- 
vided numhers will be tlie least common multiple required. 

Obs. l^We divide by any number tliat will divide two or more of the 
numbers, to find firet the least common meBsure of two or more. 

EXERCISES. 

2. What is the least common multiple of 3, 4, 9 and 12 ? 

'Ans. 86. 

3. What is the least number which can be divided by 
7, 8, 10, and 12, without a remainder? Arts, 840. 

4. What is the least common multiple of 7, 14, 28, 35 ? 

Ans. 140. 

5. What is the least number which can be divided by Uie 
nine digits without a remainder ? Ans. 2520. 

S. Why do fou divide i>; any auiubei UiU wlU divide tno or uore without a re- 
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6. Reduce |, j, |, to equivalent fractions having the least 
common denominator. 

gu g g 60 being the least common mul- 

r Q tiple of 4, 5, an'S 6, it is, there- 

IJX&X3X fijj^^ Ijig jgggj common denomi- 

nator of the fractions ^, ^, 4- The remaining part of the 
process is performed by the Rule under Art. 83. Stall other 
illustrations may be given. The value of the fraction ^, ia 
three-fourths of a umt. That is, the unit is divided into 4 
parts, and the fracfJon expresses -f of them. If we divide the 
unit into 60 parts, and wish to express the same part of a unit, 
we must take ^ of 60. If we divide 60 by 4, we have one- 
fourth ; if we m\iltiply one-fourth by 3, we have three-fourths, 
60-^4=15, and 16x3=45. Now 3 is . three-fourths of 4, 
and 46 is three-fourths of 60 ; therefore |^— |-, an equivalent 

Operation. 
60-^4x3=45") 

60-^5X2=24 [ Then||, ^, ^ Ans. 
60-^6X5=5oJ 
Obs. 2. — By this process the fractiona are all reduced to the same de- 



7. What is the least common denominator of J, ^, %, and I ? 

Ans. 2^, i%, 1^, 1^. 

8. Reduce |, ^, ■^, to fractions having the least common 
denominator. Aas. |^, f^* ^|^. 

9. Reduce |-, f, ^, and J^, to fractions having the least 
n denominator. Ans. f Jf, ^f, -£^^, -J-ff . 



10. A merchant buys 5 pieces of cloth. The first contains 
40f yards; the second, 274; tlie third, 34^; the fourth, 
43A ; and the fifth, 39^ yards. How many were there in the 
whole? Ans. 185^. 

11. Which is the greater fraction, ^^ or J^. 

Ans. ff is greater by j^^. 



lOH.— a How are fracUona or dlfl^reiil denonilDalors reduciid ta equivalent 
LatId^ the same denumUialur ? 
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:e |, ^, and ^ to equivalent fractions having the 
(1 denominator. 

Multiplying the first by 4 and the second by 2, we have the 
answer required. 

13. Which is the greater fraction, ^^ or j*g ? 

Dividing the terms of j*^ by 2, we have ^,5-, and ^ — 
■^=Y^5, the Anstoer. 

Fractions whose denominatoi-s are 10, 100, or 1000, etc, 
form a very important class of fractions, and will be treated 
under a separate head, called 

DECIMAL FRACTIONS. 

Art. 87. — The term decimal signifies tenth. It is derived 
from the Latin word decern, which agnifies ten. It is, tlierefore, 
applied to all fractions whose denominator is 10, or 1, with any 
number of ciphers. If a dollar be divided into ten parts, one 
of these parts, being worth ten cents, is one tenth of a dollar. 
If the dollar he divided into one hundred parts, one of these 
parts is the one hundredth part of a dollar. It is, nevertheless, 
a decimal fraction, because 100 is the product of lO's. The 
same may be said of a thousand, or ten thousand. A fraction 
is always known to be decimal, if its denomiuator be ten, a 
hundred, or a thousand. The denominator of a decimal frac- 
tion is not always expressed, hut it can always he ascertained 
by the numerator. If it contains but one figure, the de- 
nominator is ten ; if two, it is a hundred, etc. It is always 
one, with as many ciphers annexed as the numerator has 
places. 

When the denominator is not expressed, the fraction is dis- 
tinguished from a whole number by a period placed at the left 
of it, [The period is called the' separatris.] Example: .5, .50, 
is read five tenths, fifty himdredths, as though they were 
written -j^^, •^-^-^. If the niMterator have not so many places 
as the denominator has ciphers, supply the defect by prefixing 
ciphers, thus: for -^^i write .05 ; y,^, write .005. Ciphers 
placed at the right hand of a decimal do not aSect its value. 



•hTBTB expressodl B. Ho*,llien, 
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BS 1^, -j^ are the same in value ; for while the addition of the 
cipher ini^cates a divisioa into parts ten times smaller than the 
preceding, it makes the decimal express ten times as many 
parts. Thus, 5 tenths denotes 5 parts of a unit which is 
divided into 10 parts ; and 50 hundredths denotes 50 parts of 
a unit which is divided into 100 parts. It is, therefore, plain, 
that the value b not altered, since 5 is half of 10, and 50 is 
half of 100. 

The value of a decimal depends upon its distance from the 
unit's place. As whole numbers increase from the unit's place 
tovrards the left in a tenfold proportion, bo decimals, in the 
same ratio, decrease from the unit's place towards the light 
Land; as will appear from the following 



I i 



I ■! 



V65432 1234567 

From the above Table it is evident that each figure, whether 
a whole number or decimal, takes its value from the unit's 
place. If it be in the first place on the right of units, it is 
tenths ; if in the second, it is hundredths, etc. Consequently, 
every decimal will liave for its denominator 1, with as many 
ciphers as the decimal is places distant from the unit's place ; 
thus, 2 in the Table is y% ; 3 is ^^ I i is joVo' ^^• 

Art. 88. — The manner in which decimal fractions are pro- 
duced, and the relation they bear to whole numbers, may be 
Been by the following formula : 



ct have cipbeca plncod at 
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1000-^10 =100 Note— TtAviil bcnotbed that tlied«ol- 

T nil . T n T ,. a"<i PDiiit is the same as tha straight lino 

100-riO =10 uaedArt. 40. Divide I by 10. 

10-hlO = 1 Optrai^. 110)11=.! 

" 'ie tlie almigbtlino araplujedtoout 



se of tbe st 



f -.f. , uonoaiTeiaeairmgDcjinoarapiuje 

J- ■ i"=ri7 = -A o-Tfiguresfroratherigbtofthcdiv! 

TV-MO=TiD = .01 ''"''Jf'"^ \^' 

T^„~10=^^,= .001 J'aTn^^"* ' ' 

Thus it appears, that from any myen place in whole n 
bera to any giren place in decimal, is a regular desceni 
series, formed by a uniform divisor. The right-hand plac_ _, 
the quotient of the left divided by 10. The first decimal pla<!B 
is the quotient of the unit's place divided by 10, and is called 
the tenth's place. The decimal point, therefore, occupies a 
positioif between the unit's place a/id its quoiient. The second 
place is the quotient of the tenth's place divided hy 10, or the 
unit's place divided by lOO, and is called the hundredth's 

{ilace. Thus decimal fractions, like whole numbers, have a 
ocal value, and are, subject to the same law of increase from 
the right hand towards the left. As 1, in the place of tens, is 
equal to 10 in the umt's place, so 1 in the place of miits is equal 
to 10 in the place of tenths. Prom this circumstance, we may 
know the value of those parts of the unit oonttuned in the nu- 
merator, although the denominator be not expressed. This 
pro^jty of a decimal fraction also distinguishes it from a vul- 
gar Wiction, for there is no place on either side of the unit 
where the numerator of a vulgar fraction can be placed, which 
will give name to the fraction ; its denominator must, there- 
fore, always he expressed. 

Although ciphers placed at the right hand of a decimal frac- 
tion do not affect its value, yet, placed at the left, they dimin- 
ish it in a tenfold proportion, by removing the significant figure 
so much farther from the unit's place. Thus, .5 .05 .005 ex- 
press different values, viz. — .5 is j%, .05 is ^^, .005 is yu^- 
Write denominators to the following decimals; ,5; .25; 
.026; .3245; .56783; .789024. 

Write the following without their denominators. 

1. Twenty-five hundredths. Ans. .25, 

2. Four hundred and fifty-two thousandths. Ans. .452. 

3. Five hundred and sixty ten thoiKandths. 

4. Sij£ty-two hundred thous '" 

5. Forty-five mitlionths. 

6. EigJity-seven billiontbs. 
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7, Ninety-eight trillionths. 

8. Twenty-five, and four thousandtts, 

Aa whole numbers are written, units under units, tens under 
tens, from right to left, so decimals are written tenths under 
tenths, from left to right. 

KS AMPLE S. 

I hundredths ; 4 thousandths ; 6 ten 



2. Write twenty-nme thousandths ; three hundred and four- 
teen thousandths ; five ten thousandths, and sixty-seven mil- 
lionths, .029 



3. Write five tenths; five hundredths; fifty thousandths, 
and forty-nine ; one hundred thousandths, and siiteen thou- 
sandths. 

4. Writ* forty-five and five tenths ; six hundred and forty- 
five and four thousandths ; twenty-nine and four thousandths ; 
fiisty-seven and forty- seven thousandths. 

6. Write four hundred and fifty-three, and fifty-seven ten 
thousandths ; five thousand and five hundredths ; twenty-four 
and three millionths ; thirty-sii and eighty-two billionths. 



ADDITION OP DECIMAIiS. 

Art. 89. — 1. Write one hundred and one tenth; twenty 
and two hundredths ; five units and five thousandths, and add 
them together. 

Operatkm -^^ whole numbers can only be added 

jQQ J by writing them in then* proper places and 

20 02 tmiting those of the same name ; so deci- 

g 005 mals, when vrritten tenths in the plaee of 

- . tenths, hundredths in the place of hun- 

li5.1^5 Ans. di^tjjg^ gtg_^ a^g jyj(lg^ l^y uniting those 
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94 DECIMAL FRACTIOUS, 



of the same name or denomination. The amount, both in 
decimals and whole numbers, takes its name from the low- 
eat, or right-hand place of the numbers added : thus, 1 hun- 
dred, 2 tens and 5 units, when added, are read 125 units ; and 
one tenth, 2 hundredths and five thousandths, when added, are 
read, 125 thousandths. 

Decimal fractions may also be added and illustrated in the 
same manner as vulgar fractions. 

2. Add two and five tenths ; four and six hundredths ; 
seven and three tliousandths. 

2.5=1^, and 4.06 = ^^, and T.OOS^fgg^. 

Then 1^x100^^^, and f^|xlO=f^«8. 

Oeb.-— Multiplying the temia of a, fraction by fbe same quantity does 
not alter its yalue, (See Art. 61.) 

The fractions added : 

The same, added by decimal fractions ; 
2.5 = 2.500 
4.00 = 4.060 
7.003= 7.003 
13.563 = 13 563 Ans 

From the foregoing- it is evident, that decimil fractioDS are 
reduced to a common denominator by wntmg tenths m the 
place of tenths, and hundi-edths iu the pHce of hundiedths and 
supposing those decimal places, whii_b art, deficient to be sup- 
plied by ciphers. 

Applying the decimal point to the amount is equivilent to 
dividing it by its own denominator which we haie seen is the 
denominator of the 1 w f th given decimals, or that deci- 
mal whose denommato la tl e la gest. But the decimal places 
in the numerator fad m ! f ction, are equal to the num- 
ber of ciphers in d nom n t the denominator being under- 
stood ; therefore dd t n f d cimals may he performed by 
the following 



mal JVactiooa leducad U> 



dvcimal place produized ? 1 
t ^. ApplyiDg the dedtaal pcdut ka equal to whU 
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DECIMAL TRACTIONS. 



RULE. 



Plctce the Clumbers, tenths wnder tenths, hundredths vnder 
hundredths, etc. ; or, so that the decimal points may stand 
directly under each other. Addas in whole numbers; observ- 
ing to point off as many places fvr dcdmoh in the amount, as 
will be equal to the greateit najnber of decimals in any of the 
given numbers. 





EXAMPLES. 




(1) 


(2) 


(3) 
2345.6 


. 459.51 


'79.01 


1987.51 


3*11.83 


891.67 


3466.712 


129.03 


137.79 


21093.6543 


1271,007 


1239.812 


16723.24567 


1090.215 


2671.027 


6a43].002001 



3331.382 

4. Add thirty-five and four tenths ; five hundred twenty- 
nine and seven miUionths ; siJity-nine, four hundred and sixty- 
three thousandths ; two hundred, sixteen and two hundredths ; 
neventy- seven, nine hundred and two tentlis. 

Ans. 1827.083007. 

5. Add forty-nine and sixty-seven hundredths ; six hundred 
aeventy-nine, two hundred seventy-five thousandths ; one thou- 
eand four hundred, fifty-five thousandths, nine hundred and 
ninety-nine millionths. 

6. Add 249.39; 6712.0T23; 6.3219; 2739.235 ; 5.671 ; 
723.2674; 926.679; 72.601. 

1 Add .r-|-9.2+.321+279. +4.67-1-349.2-1-3.956. 

8. Purchased of one man 325.5 lbs. of heef ; of another, 
175.75; of another, 178.028; what was the amount? 

9. Ireceiveof A. $183,25; of B. $138.80; of C. $372,218; 
of D. $88.99; of E. 1137.29; what is the amount of the 
wholfa ? 

10. Add $59.67 ; $158.355 ; $376.752 ; $167.875 ; 
$687,766. 
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FRACTIONS. 



SUBTRACTION OF de:cihai:.s. 

Art. 90. — 1. From three and two tenths, take one and fiva 
truths. 

Operation. 



1.1 Ans. 

Because five tenths ';annot be taken from two f«nths, we 
borrow I from the unit's place, which, reduced to tenths, equals 
10 tenths; {g+-5%=fj, then ij_^=j?5=.7. Lastly, 
1 from 2, and 1 remains. Again, three and two tenths is 
the quotient of 32 divided by 10, (see definition of a mixed 
numSer, Art. 64;) therefore, 3.2=^, and l.C^=^^; then 
^— J^=}J= 1.7 Ans., as before. Pointing off the remainder 
is dividiog it by its own denominator. Hence the 



(2) (3) (4) (5) 

From 429.67 87.02 359.76 2029.5 

Take 319.70 G9.2 126.571 1718.279 

109.91 311.221 

6. From two hundred and sixty-nine and three tenths, take 
fifty-seven and thirty-nine hundredths. Ans. 211.91. 

7. Take twenty-four thousandths from nine hundredths. 

Ans. .066. 

8. Take sixty-five millionths from five l«nths. 

9. From three hundred seventy-five thousand and three 
tenths, take two hundred forty-nine and thirty-nine one hun- 
dred thousandths. Ana. 374751.29961. 

10. From 361.2 take 276.75, 

11. From 453.35 take 27.353. 

12. From 5678.0002 take 3980.96715. 
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DECIMAL FEAUTIOKS. 



MULTIPLICATION OF DECIIHALS. 

Art( 91. — 1. Multiply three and five tenths by five teatts. 
Opemtion. 
3.5 
.5 
1.76 Answer. 
The product of tenths into tenths is hundredths: ^j^y.-^=. 
^^=.25, The product of tenths into units is tenths : 3X-^ 
=\l = l.n. The sum of the product, ,25+1.5=1.76 Jms, 
Again, 3.5=;?^ and ^^X-[^=H^=1.75 ^ns„ as before. The 
value of the product is the quotient of its numerator divided by 
the denominator. Hence the figures cut off from the right of 
the numerator arc equal to the ciphers in the denominator ; but 
the ciphers in the denominator of the product, it will be per- 
ceived, are equal to the decimal places in both factors ; there- 
fore the multiplication of decimals may be performed by the 
following 

RULE. 

Midtiply as in whole numhers, and point of as inamj places 

fur dedmats in the product as there are decimal places in both 

/actors. 

_ Jf there are not so many places, supply the defect by prefixing 

EXAMPLES. 

2. Multiply five hundredths by five tenths. 
Operation. 



The product of tenths into hundredths is thousandths. In 
this example, the tenth's place in the product is wanting ; we 
must, therefore, supply it by prefixing a cipher. 
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3. Multiply -18.5 by 3.2. 

3.2 

99.0 

1485. 

158.40 

4. Multiply 509.39 by 27.05. 

5. Multiply 6.791 by 2.67. 

6. Multiply 540.05 by 35.257. 

7. Multiply six hundred and seventy-five by twenty-sevon 
and three tenths. 

8. Multiply sixty-seven thousand by three hundredths. 

9. Multiply 34.56 by 1.3. 

10. Multiply 674.49 by 37.16. 

11. Multiply 5648 by 6.78. 
13. Multiply 7864 by 467. 

13. Multiply fil'ty-seven and three tenths by twenty -nine. 

14. Multiply thirty-seven thousand by three hundredths, 

15. Multiply fifty thousand and seven tenths by four hun« 
dredths. 



DIVlSIOSr OF DECIMALS. 

Art. 92. — 1. Divide tiventy-fivc hundredths by five tenths. 



By Decimal Fractions. 
Operaliun. Prnof. 

.5). 25 .5 

.5 Ant. 1^ 

.25 
We have seen that thp decimal 
plac-^K ill the product of any iwo 
factors are equal lo the decimal 
places Id both those factors. T^ie 
divisor and quotient are factors of 
th; dividend; therefore the d ci- 
mid places in th^ qiiotieni and di- 
visor, taken it^ihpr, must be 
equal to the dectinal places in ihe 
dividend. Hence the 

RULE. 

Divide as in whole numbers, and point nff .io many places far 

decimalt in the quotient, that the decimal piaeea in the quotient 



By Vuli,'ar Fractions 

When no remainder will ari.^e 
from the division, the tprms of the 
dividend may be tlividecl by ih" 
corre.Hponding terms of the divi- 
sor. (See An. 78.) It will W. 
aeen ttiat the decimal point im- 
plies a division of the numerator 
of the quoiieni by its own denom- 
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and divisor, toAen togeiher, shall equal the decimal places in the 
dividend ; or, so many as the decimal places in the dividend 
exceed those of the divisor. If there are not so many, supply 
the deficiency by pi-ejiiiny ciphers. 

Obs. I.— Hie above rule la&j be illustrated by reference to (lie Qperaiiou 
of the preceding questioa by Vulgar Fraetiaas, tbus : the ciphers in the 
denomuuitor of tlie divisor and quotient ore equal to the dphers in the 
denominator of the liividend; but the decimal places in tbe uumeratorof 
a decimal fmctiuu ore equal to tiie cipliers in its denomuiator ; therefore 
the decimal places \i\ tlie numerator of tbe quotjent and divisor, taken 
together, must be equal to the decimal places in tJie numerator of the 
dividend. 

2. Divide five tentlis by twenty.five huudredtlis. 
Operation. 
.5=i%=i%%=.50 ; then .25).50(2 Ansmr. 



3. Divide three liundred and sixty-nine tliousandths by nine. 

O'peration, 
9).369 

.041 Answer. 
The necessity of prefixing a cipher to the quotient will be 
more readily seen by the following ; toVo ~ ^ ^^ l a o o - ^^ ^^ 
remove the denominator of tbe quotient, and prefix the decimal 
point to the numerator, it will then he 41 hundredths, which 
IS not its true value ; but, by placing a cipher between the de- 
cimal point and the left-hand figuie, the right-hand figure of 
the quotient will be made to occupy the thousandths' place, 
which will denominate the parts into which the unit is divided, 
or show their true value. Prefixing a cipher, therefore, divides 
the fraction, by multiplying its denominator. 

4. Divide 36.72 by IB. 5. Divide 21.7 by 7. 

18)36.72(2.04 7)21.7 



i. iUuBtrole the rule. 
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6. Divide 2.IT by 7. Ans. .31. 

7. Diride .217 by .7. Ans. .31, 

8. Diride .217 by 7. Ans. .031. 

fl. Divide one hundred and seventeen and nine tentlia by 
ninetentbs. .^bs. 131. 

10. Divide four hundred fifty-six and three hundred thii-ty- 
three thousandths by three hundredths. 

1 1 . If three hundred fifty pounds of beef cost twelve dollars 
twenty-five hundredths, what cost one pound ? Ans. ,035, 

12. If 665.05 pounds cost 25.42725 dollars, what wiU one 
pound cost ? An.s. ,045, 

Arti 93i — From the foregoing it appears that decimal frac- 
tions are like whole numbers in the following particulars : 

1. The figures that compose them have an appropriate place 
to occupy, from which they take their value. 

2. They take their name from the lowgst right-hand place. 

3. They increase in value from the right-hand place. 

4. They can only be added by being first reduced to the 
lowest denomination. 

5. They are reduced by writing them in their proper place. 

They are unlike whole numbers in the following particu- 

1. They diminish in value from the unit's place. 

2, A cipher, placed at the left hand, diminishes their value. 
8. They may be written and treated as common fractions. 



FEDERAXi UONET. 

Art. 91> — Federal Monet is the coin of the Umted States. 
Its denominations are eagles, dollars, dimes, cents, and mills. 

From the above examples and illustrations in Decimal Frac- 
tions, we have seen that a decimal is the division of the unit 
into tens, and that from the unit's place towards the right 
hand it deorea«es in a tenfold proportion. If we examine the 
denominatbns of Federal Money, we shall find that all bear a 
decimal relation to the dollar, which is considered the unit. 
This will be seen by the following 
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TABLE. 

10 MUls =1 Cent, 

10 Cents =1 Dime. 

10 Dimes ^1 Dollar. 

10 Dollars =1 Eagle. 
OiH. — Hie eagl« is a gold coin, the dollar and dime are silver coins, 
the cent is a copper coin. Tlie niiU is only imagmary, there being no 
coin of that deDOniinatioQ. 

The dime being 1 tenth of a dollar, it occupies the first, or 
right-h.and place from the dollar ; thus, O.I. The cent, being 
1 tenth of a dime, and consequently 1 hundredth of a dollar, 
occupies the second place, or place of hundredths ; thus, 0.01. 
The mili, being 1 tenih of a cent, aad consequently 1 thousandth 
of a dollar, occupies the third place, or place of thousandths; 

B. D. c. M. 

thus, O.OOI. Placing them together, 1111. This may 
be read, one dollar, one dime, one cent, and one mill ; or, one 
dollar, eleven cents, and one mill — as eleien cents is equal fo 
one dime and one cent. Tiio same may be said of eagles aad 
dollars ; thus, 26 dollars may be read, 2 cigles and 5 dollars 
since 20 dollars are equal to 2 eagles. Write i eagle 5 dol 

lars, 8 dimes, 3 cents, 5 mills — i 5 8 3 6 This mij 
be read, 4 eagles, 5 dollars, 8 dimes, 3 cents and 5 mills , or, 
45 dollars, 83 cents, and 5 mills. Hence, it is evident that the 
denominations in Federal Money are dollars and decimals of a 
dollar, and may he treated as Decimal Fractions. Federal 
Money is denoted by this character ($) placed before the figm-e. 



ADDITION OF PEDBRAI. MONE^V. 

RULE. 
Write the denominations, add and point the result as in Ad- 
dition of Decimals. 

EXAMPLES. 

Arl. 93.— 1 . If I buy a bushel of wheat for $2.25 ; a bushel 
of corn for $1.32 ; four yards of cloth for $14,285 ; how much 
do I pay for the whole ? 

OniiTioHi^l. What ia Federal Money r S. Whst an lis denominatloDa I 
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2.25 

Ona. — The scholar will do well to j gg 

turn DOW to the rule for reduuh^ a i j. ook 

vulgar fraction to a deflmaL i^.^oa 

117.855 Ans. 

2. Bought 8 yards of cloth for $16.25j; a pair of shoes 
for 87i cents ; a Lit for 14.33 ; a whip for 42 cents ; a knife 
for 37* cents. How much did I pay for the whole ? 

Ans. 122.255. 

3. Bought a cart for #17.62 ; a wagon, $62^ ; a plough, 
$7.48 ; 4 rakes, $1.26 ; 3 hoea, $2.15 ; a pitchfork, 87 cents. 
How much did the whole cost ? Ans. $91.88. 

4. Purchased a barrel of flour for $9.25 ; 4 pounds of tea, 
$2.08 ; 2 gallons of molasses, 84 cents ; 3 pounds of raisms, 
S7^ cents; D pounds of sugar, $1.2lj; 8 yards of calico, 
$2.23i. What is the amount of the whole ? 

Am. $15,795. _ 

6. Add forty dollars, sixty-seven cents and three mills; six 

hundred seventy-nine dollars, twenty-five cents and seven mills ; 

one thousand and four dollars, five cents, and five mills ; nine 

hundi-ed, ninety-nine dollars, thirty-nine cents and nine mills. 

Ans. $2723.384. 



SUBTRACTION OF FQDEBAIj 

RULE. 

Write the numbers, subtract and point the result c 
traction (^Decimals. 



Art. 96. — 1. A man bought 50 bushels of wheat for 
$125.50 ; sold it for $145.75. How much did he gain ? 

^j!s.- $20.25. 

2. Bought 26 bushels of oats for $8.49 ; sold the same for 
$8.94. How mncfl did I gain ? Ans. $0.45. 

3. Purchased a horse for $92 ; lost on the sale of him, 
$15.25. For how much did I se!l him? Ans. $76.75. 

4. Bought 2 barrels of flour for $22.50 ; but, it being dam- 
aged, I am willing to sell it at $4.25 less. What must I re- 
CMvefor it? Ans. $18.25, 
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5. Bought 8 ynrds of cloth for $36 ; gave a J50 bOl. What 
must I receive in change ? Ans. $14. 

6. Suhtract I mill from 8333. Ana. $333,999. 
1. Suhtract lialf of a cent from JlOO.OOO. 

8. Bought a wood lot for $879; sold the same for $1000.81. 
How much did I gain ? 

9. If a man's wages in a year amount to $1434, and he 
spends $928.45, how much doea he save at the end of the 
year? 

10. How much must be added to 132.60 to make $1000? 



MUiyriPEilCATION OF FEDERAI. MONEY. 

RULE. 

Write the nuTiAers, and point the product as in Multiplica- 
tioa of Decimals. 

EXAMPLES. 

Art. 97. — 1- How much will six pairs of shoes cost, at 
SLS^iapair? Operation. 



Ans. $8,250 
It will be seen that the operation is the same as in simple 
numbers. The product will always be in the lowest denomina- 
tion of the given sum, until distbguished by points. 

2. Whatwill 9sheepcost, at $3.75 each? .^ns. $33.76. 

3. How much must he paid for 45 bushels of com, at $1.37 
per bushel ? 

4. What will 38 pounds of sugar cost, at 13^ cents per 
pound? Am. $5.13. 

6. What will 3 dozen hats cost, at $4.75 eacli ? 

An^. $171. 

6. What will 75 dozen eggs cost, at 15j cents a dozen? 

Ans. $11.825.. 

7. How much will a man spend in a year, if he spend 12^ 
cents a day ? 

8. What will 55 yards of broadcloth cost, at $3.87^ per 
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DECIMAL FEACTIONa A 



DIVISION OF FBDEBAL MONEY. 

RULE. 



ti Division of 



Aft. 98.— 1. Bought 8 bushels of wheat for $1 7.92. How 
much was it per bushel ? Ans. $2.24. 

2. Bought 9 pounds of tea for $3.3^^, What was it oer 
PO™d ? Operation. 

S}3.375 

.375 Ans. 

3. Bought tea lo the amount of $3.37J, at 37^ cents per lb. 
What quantity did I buy? Ans. 9 lbs. 

4. Bought 14j bushels of com for $21.75. How much was 
it per bushel? Ans. $1,50. 

5. If a man pay $38.437J for EOJ casks of lime, how much 
was it per cask ? Ans. $1.87i. 

6. Bought 6 yoke of oxen for $450. What was paid for 
each ox? Ans. $37.50. 



SUPPLEMENT 



TO DECIMAL FRACTIONS Af 

Art, 99. — 1. Purchased 49.5 pounds of butter of A., at 

I2j- cents per pound; 37.51 pounds of B., at I8| cents per 

pound; 155.05 pounds of C, at 20 cents per pound. How 

many pounds did I buy, and what was the cost of the whole ? 

t ($44.23+. 

■ \ 242.00 pounds. 

2. When butter is worth 18 cents 4 mills per pound, how 
many pounds can be bought for $071.60 ? 

Ans. 3650 pounds. 

3. At 9 mills per yard, how many yards of tape can be 
bought for 45 dollars, 81 cents, 9 mills ? Ans. 5091 yds. 

4. If 5091 yards of tape be worth $45,810, what is 1 yard 
worth ? Am. 9 miUs. 
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BILLS OP PARCELS. 165 

6. Wiat will- 629,21 feet of boards cost, at $20.18 per 
thousand ? 

6. What will 33 bushels 9 tenths of corn amount to, at 1 
dollar 5 tenths per bushel ? Ang. #65.35. 

7. If com be ■worth 3 and 5 tenths as much as potatoes, 
ivhicli are worth 25 hundredths of a dollar per bushel, and rye 
6 tenths more than com, and wheat 2 and 4 tenths more than 
rye, what is the value of wheat ? Ans. SE3.15. 

8. Bo^^t 4 cords of wood for $12.28 ; 16 pounds of beef 
for $l,2™jHow much do I pay for the whole, and how much 
more for the wood than for the beef? 

9. Bought 28 busheb of potatoes, at 28 cents abusheL; 45j 
bushels of apples at $1.12i per bushel. How much did the 
whole cost, and tow much more did the apples cost than the 
potatoes? . (t59.027i whole cost. 

■^"*- ] $43.347J difference. 



Ar(. I00< — It is customary for the merchant, when he de- 
livers goods, to ^ve also a bill of the articles, and their prices, 
with the amount cast up. Such bills are called Bills of Far- 
Concord, May 18, I8i1. 
Mr. John Worthy, 



Bought of Petek Tkusteum, 

61 bushels of oats, at $0.63 per bushel $3,465 

IgSbushelaof wheat, at $1.50 per bushel 18.7SO 

7| cords of wood;'at $3.40 per cord . .25.875 

Received PayTmnl, $48,090 

Petek Trtjstbdm. 



ilr, Benj. Savage, 



Bovgnt of Joseph Easy, 



12J yards of broadcloth, at $3.87^ per yard . . 

5|ctisks of nails, at $5.50 per cask 

] 12 pounds of iroD, at 9|^ cents per pound 

16 ponnds of steel, at 18 cents per pound 

25 pounds of lead, at ^\ cents per pound 

1 hogshead of sugar, (8^ cwL) at $9.24 per cwt 

2J boxes of glass, at $7.60 per box 

$191,810 
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COMPOUND NUMBERS. MONE' 



COMPOUND NUMBERS. 

Art. 101> — All preceding mimbershave been simple; that 
is, numbers whose sum may be expressed by a certwn number 
of units of one and the same kind, as 256. By reference to 
Notation, it will be seen, that this expression is 2 hundreds, 6 
tens, and 6 units, which, instead of being written separately, 
are expressed as two hundred, and fifty-six units, which are 
said to be of the same denomination. But if a m;ujahave 10 
pounds and 2 shillings, he cannot add them so wno make 
12 pounds, nor 12 shillings, but they must be expressed sepa- 
rately. So if a man travel 3 miles and 26 rods, the sum is 
neither 28 miles, nor 28 rods ; but they must, in like manner, 
be expressed, the miles and the rods each by themselves. So 
of feet and inches, barnfls, quarts, and pints. These are culled 
different denominations. Hence, compound numbers are those 
which treat of quantities consisting of different denominations. 

TABLES OF COMPOUND NdJUBERS. 

MONET, 

Art. m.—Federal Monmj 

10 mil In make 1 cent, el 

10 cents " 1 dime, d. 

10 dunes " 1 dollar, dot 

10 dollars ' 1 eagle. e 

The afaoie deiiominafions of Federal Money are authnrized by llii 

laws of the Uuittd States , but, ui the transaction of bu^iue^E m New 

England, wu i,i.ldom hear any of tliom uamtd but dollars nnd eente. 

" A coin is a, pece of mouey stamped, auJ having Icgnl vutue. Tlie 
cums of the United States are, three of gold; (lie eagle, balf-easle. 
and quarter-eagle ; five of sQver, the dolhu-, half-dollur, quarter-dollar. 
dime, and half-dime ; and two of copper, Ihe cent and balf-ceuL Of the 
Bnuill foreign coins ciurunt iu the United States, the most common are 
the New llJigland foUT-pente-luiIjyenny, or New York sixpence, wratJi 
e^.cents; and tlie New England ninepewcB. or New York shilling, worth 
12i eeata. The value of the several denominations of English money ia 
dilterent in different places. A dollar ia reckoned at is. 6d. in England ', 
6s. in Canada; 63. in New England. Virginia, and Kentucky; 8 a. in How 
York, Ohio, and North Carohna ; 7s. 6d. in Pennsylvania, New Jersey, 
Delaware, and Maryland ; and 48. Sd in South Carolina and Georgia." 

Art. 103.— -fiViisA Mone;,. 

4 lartliings, jr*., make 1 penny, d 

lapenee " ', 1 shilling. 1; 

20 BhiUings " 1 pound, l.or £. 
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TIME. WEIGHTS. 107 

Art. l(H.~Time. 
Time is the measure of duration or eidsteace. 

60 seramda, s,, nuike :..l minute, nt 

60mmul«3 '■ 1 hour, A. 

gihourg " 1 day, d 

1 dayg " ....... ...,,......., . ...1 week, w. 

3651daya,or866ti6 A., or62«., moke 1 year. yr. 

"The year is commonly divided into IS months, fta in the follawing 
fable, caltcd calendar months : 

Moolha. D.iys. M. D. ■ M. D. M. D, 

1 January, SH* April, &0]1 July, 31[10 October, 31 

a February, 38 5 May, Bl 8 August, 31 11 November, 80 

3 Maj-ch. B-lfe June, SqIb Soptenibcr, Bo|l2 December, 81 



Another day is added to February every fourth year, making 2'' days 
Uiat month, and 36S in the year. Such yciira are called Bissextile, 
Leap Year. To know xdiether any yenr. is a commou or leap year. 



divide it by 4 ; if nothing remain, it 13 le.in year ; but if 

remain, it is 1st, 2d, or 3(1 after le»p yonr. 1i)c number of days in tlia 

ieyeial montlis may be called t« mind by the fuUuwing verse : 

Tliirty days hath Septemfjer, 

April, June, and November ; 

All the rest have tiiirty-one, 

Excepting February alone. 

Which liath tweuty.eigl»t, nay more. 

Hath twonty-nme one ycitr in fiiur. 
The true aolar year con.*int3 of 3fl5 days. 5A. iSm. 5t,i_ or nearly 365i 
days. Acommouyear is 365 dajra, an.l one day is added in leap year to 
make up llie lo3a of ^ of a day in encli of tiie preceding years. Tliia 
method of reckoning was OTdered by Juliua Ciesiir, 40 years tiefore Uic 
birth of Clirist, and b Called the Julbn Account, or Old Style. But, as 
the true yew Mis llin. 8*. shiBl of !(B5t days, the addiu'in of a day 
every (ourtJi yearwM tno raucli by4i«t. 12*. Tliia amounted to one day 
in about 130 years. To correct this errorr Pope Gregoiy, in 1683, 
ordered that 10 days eliould bo strucfc out of the ojendar, by calling llio 
6th of October the 15(h; and to prevent ita recurrence, he ordered tliat 
each euceeediiij; century divisible by 4, aa 16 hundred, 20 hundreiL and 
24 hundred, sliould be leap year.'!, but that ibo centuries not divisible by 
4, as 17 hundred, 18 han.lreJ and IB huodreil, should be commim years. 
Tliia reckoning is called tlie Gregorian, or New Style. The New Style 
dilfers now 1'2 days from tlie Old Style." 

Art. IQS.—Troj/ Weiffkl. 
Troy weight is used in weighing gold, silver, platina, diamonds, and 
other predoas stones. The standiird Troy pound of the United States, ia 
OiB weight of 23,794317 cubic uiclies of distilled -vater. weighed in air. 

Bigrsiris, grs, m.-ike. 1 penny weij^l^ pml. 

20 pennyweighla " I ounce, (h. 

12 ouuciK " 1 pound it. 
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108 WEIGHTS AND MEASDBE3. 

Art. lae.—Aj/ot/iecaries' Weight. 
This weight is used only by apothecaries and physicians in compound, 
ing mediones. 

aO grains, jrs. make 1 Botviple, 3. 

8Ecnip!eB " I dram, 3. 

8 drama " I ounce J. 

12 ounoea " I pound, ft. 

" The orimnal standard of all oar weighis waa a. com of wheat taken 
from ttie middle of the ear, and woll dried. These were called grains, 
and S3 of them made one pennyweight But it was afterwards 
thought Bofileicnt to diride this aame pennyweight into 24 equal parts, 
B^ calling (he paria grains, and these are the baaia of the table of Troy 
weighli by wliich are weighed gold, ailver, and jewelry. Apothecaries' 
weight ia the same as Troy weight, only having different divisioiu 
between erains and ounces. Apotlieciu-ies make use of this weight in 
corapouading their medicines, but they buy and eeli tlieir drugs by 
Avoirdupois weight. In buying and selling coarse and drossy articles, it 
hecame cu9t«iuary to allow a greater v,-oight than that used for small and 
precious articles, and tliis custom at length established Ayoirdupois, or 
eonamon weight, by which oU articles are weighed, with the following 
eiceptions. Avoirdupois weight is about one-sixtJi part more thaii Troy 
weight, — the former beuig 7000 grains, and the latter 6760 grains. In 
baying and selling by the hundred weight, 9S pounds have been called a 
quarter, 113 poundsflcjoi.; but this practice of grossing, as it is called, 
ia now pretty generally laid aside, and 35 pounds are considered a 
quarter, and i quai-ters (100 pounds) a hundrcdTweighi" 

Arti 107. — Avoirdupois or Common Wetffkt. 

This weight IS used m weighing moat kinds of merchandise, and all 
metals, ezctpt ed\er and gold. 

la drams make ! ounce, on. 

16 ouncei 1 pound, lb. 

28 pounds " 1 quarter, jr. 

i quartern, " ! hundred, eiBt. 

20 Hundred, ' 1 ton,' ton. 



MEASURES 
Art. 108. — Zmear Measure 
This measuro is used in measuring distances lengths breadths beigbths, 
and depths. 

S barleycorns, inr., make I inch in 

12 inches ' 1 foot, fl 

3 feet 1 yard, yd. 
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8 [urloi^ maLa I mile su. 

8 miles 1 league, Zen, 

eij miles 1 d 'f e deg. 

86U degf e^ I c 1 de of ilie earth. 



" The onginal standard of Eii^lioli Long Measure was a barleycom 
taken from th« middle of the ear ml well dried. Thi e of these ia 
length were called an inch cmd then the others a. id the tuble. Long 
Measure i employed for denoting Che distance of plices, and for measur- 
ing where leii th only is cone med When measure is applied tfl sur- 
face where botli length and bi'eadtb are concerned, it is called Square 
Measure. A square incli is a square measuring an huh on STery Mde. 
The table of Square Measure is made from that of Long Measure, hy 
multiplying the several mmibers of tlie tatter into themselves. ThuB, 13 
inclies oi'e a Foot in letigCli ; a eqnare foot, thiHi, is a square which m«aa- 
urus 1 foot, c^ 12 inches on every side, aiid contains 12X12^144 square 
inches. Three feet in length make a yard. A square yard ia a square 

measuring 3 feet on eadi side; but such a square contains 

(see figure) nine (3X3^) square feet; and when wo say 

that a Eurlkce cunt^ns so tmuiy square feet, or square yards, 

we mean tliat tlie surface is equal to suoli a nuinber of 

' squares, meaning a foot, m a yard, cm eadi side." 



Art, \99.—Clolh Measure. 
This mei^ure i- u'^d for measumg cloth attd otltec goods winch are 
Bold by the ywJ or ell 

2i inches mike 1 mil. no. 

4 nails 1 quurtcr, qr. 

4 qu.ir1«rs ' 1 %nrd, i/d. 

5 qoiifu" " 1 ell Flemish, E.Pl. 

6 quirtu^ " 1 cil Enghsh, K E. 
6 quarters " 1 ell French, E. Fr. 

87 2 uiche, " 1 ell Scotch, E S. 

Art. lid,— Square Meamre. 
Tills measure is used in measucing all kinds of surfaces, such as lon^ 

Saving, floorii^, plastering, and every tiling which has length and 
teadtJi. 

Gunter's cliain, ustJ by smTcyors in measuring land, also in maasup 
ing distances is 4 rods or 66 f.-et ui length, and ib composed of 100 Imka. 
144 mchea mike 1 oquare foot, ft. 

9 feet " 1 square y.ird, yi. 

SOi yards 1 square rod, rd. 

Z12i feet ' 1 square tod, rd. 

40 lois " 1 rood, ro. 
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640 acres nmke I i<ii!arG mlly, m). 

10 Equiirc chains " 1 ncre, acr. 

6400 cliaiiia " 1 f qimre mile, mi. 

Art. III. — Solid, or Cubic Measure. 
Cubic Measure is used in monsuring Eolii]^ or luiy tMug that has tlie 
dimensions, lengtli, bruadtli, and fliicluieas. 

1128 inches make 1 fott, ft. 

27 feet " 1 jari yd. 

40 feet of round timbra, or ( ... i tnn tim. 

BO feet of howu timber, \ ' 

133 feet 1 cord, cor. 

A perch of stocie id equal to 24} ciiWo feet, used by masona in meas- 
uring Btone walla/ A squai'c of earth is equal to S16 cubic fuet. 

Art. 112.— Mne Measurt. 
Wine Measure is used in measurii^ wine ami all spirituous liquors, ex- 
cept porter, ale, and beer, 

4 gilla mike 1 pinl pt. 

2 pints " 1 quart, f(. 

4 qufltts " 1 gallon gal. 

81J gallonj 1 WreL bar. 

68 gallons - 1 liogslitad, }Jid. 

2 Log«heads ' I pipe p. 

Oia.— The wioe gollaQ codtjlas £11 cublsinshei. 

Tlo hogshead is used only in estimatii^ the conteuis of ciskrns, welb 
wlarge bodies of water. The couimou ^llon is 231 cuUc indies. A 
gallon of mill:, or ni:ilt liquor, is 382 cubic inches. 

, "Four pounds of Troy Woigbt of wheal, gatheied from the middle of 
tiie ear, and well diieil, were called Mie gallon ; and tliis was the origmal 
standard of all EngU.Ji measures, both liquid and dry ; tind tiiis was the 
same as the present wine gallon. But, in time, it became customary to 
use a larger measure in selling ehenp liquors ; and tJiis custom at length 
estoblislied ilie Beer Measure, wbieh bears about the same moportion t« 
Wine Messure tliat Avoirdupois does to Troy Weight. The Dry Measure 
was also made ^rger fhon tlie Winp Measure, and was at length estab- 
lished at about a mean between Wino and Beer Measure. The statute 
bushel for mensurii^ coal, ashes, and lime, in Vermont, contains SS 
quarta, or 2563.6 cubic inches." 

RsHABES. — When measure is applied to magnitudes which hare length, 
breadth, and tiidoiess, it is called solid, or cubic measure. A solid inch 
is a body or block, having six sides, each of wMch is an mch squai-e, and 
the number of inches in a «4id foot is equal bi the number of such blocks 
that would bo required toiakke a pile a foot square and a foot high. Now 
it would require 144 blocks to cover n square foot one inch higk Hence 
to raise the pile 12 inclies high would require 13 times 144^1728 blocks 



^b, Google 



MEASURES 111 

or inclies. In like manner it woold require fl eolid bloclis, a foot each way, 
to cover a Bqimre yard to (he height of one foot, and 8 times ^•=2'}, to 
raise it S feet, Or mate one solid yard. A COTd of wood is Eometiinea 
called 8 feel. In this case, four fuot in length, four in breadth, and ona 
in height=l 6 Solid feet ; or 8 feet in longlh, * in broadth, and 6 inches in 
lieight, a foot ; that is, J of a cord is calwd one foot, §, two feel, etc. In 
measuring lands, roads, etc., the distancos are usaally taken in chains and 
links. In ordinary business, feet and inches are tlie meet common mea;^ 
ures. By forty feet of round limber, in the table of solid measure, is 
meant so much roimd timber as 'will make forty feet after it is sijaareil. 

Art IIS, — Ak ot £eer Meami-e 
Tliis meisuru is used la uieasurin^ porter ale beer milk, and water. 
2 pints pli mnke 1 qimt jt 

4 quarts " 1 f.jllffli oat. 
38 gallons " 1 binel bar. 
6* gallons " 1 hu^ hi. id, hhd. 

2 bognheads " 1 butl, butt, 

2 buttH " 1 tun tun. 

fiss.— Thea]FS3lljaLau.iiQ3 3a3cubicorsDluIiii hoj 

Art. lU.~-J)ivM-tai.vu 
This mcahurt la Uatd m meaanriuf, gr'un, fruit oeLdi, roots, sail, sand, 
oysters, Coal, etc 

2 pints, y(s. make ! quarl, gt. 

i quarts " 1 gallon, ffal. 

8 quarts " 1 peck, vk. 

i pecks " 1 bushel, in. 

5 basheis " 1 quarter, jr. 

■i quarters " 1 chaldron, eS, 

Oeb.— A gaUoB dry loiaaura ooalslna 36BJ cobio IjichiH. 

A Winchester boshel is I8i inches in diameter, 8 ini:hc5 deep, and con- 
tains 215 Jf cubic indies. Tlie cool bu^el must be 19J indies in diame- 
ter ; and SB bushels, heaped up, make a London clialdron of coal, tha 
weight of which is 3166 lbs. Avoirdupois. 

Art. 115. — Circular Measure. 

Circular Measure is used for measuiitfg circles, latitude and loo^tnde, 
and in computing Ihe revolution of tlie earth and other planets round the 

"60 seconds, " make 1 minute, ' 

60 minutes " I degree, " 

30 degrees " 1 sign, j. 

12 signs, or 360° I circle. 

" Every cirde, without regard to its size, is supposed to be divided into 

360 equal pails, called degrees, and these again t« be subdivided into 

minutes and seconds , so that the absolute quantity expressed by any of 

these denominations must always depend opon the size of the cm;ie. A 
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rod. In Uiis 


_^ measure are 




Art. m 


12 mute, at tliii^s, mate 

12 dozen 

12 gross, M- 144 dM." 

20 tilings 

24 sheets of paper " 

SO quires 



reckoned latitude, luugitude, aud tlw 



1 great gro! 



SE" 



4 inches " 1 IioimL 

6 feet " 1 fathom 

Obi,— PolDla sud lii 



'Wlien a sheet is folded into two leaves, it ta called Folio. 

"Bheo folded into 4 leayea, it is called Quarto. 

Vlieii folded into 8 leaves, it is culled Oetavo. 

ITlnD ftJded into 12 leHvca, it la called Duodccutut or 12in< 

When folded into IS leaves, it I'i called ISmo 

Unieii folded into 24 it k called Mmo 

Wben folded into 48 it is called 48ntr>. 



A gallon 
A stone i 
AgftUon 



oilw 



leofin 



A firkin of butter 
A fotlier of lead 
A barrel of flour 
A " of mri or 
A " of Boap 
A quintal of fish 



REDUOTIOW. 
Art. 117> — Reduction is the changing of numbers from one 
denomination to another, without altering their value. 
1. In £6 7a. 8i. 2qrs., how many fartliings ? 



Kn^I. Whal i« KedQcUooI 2. Bj what a) 



la you muUJpl; in ££■ 
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KRDLxnoN. 113 

Oj^Tutkm. It is plain, that if in one pound 

M 7s. 9rf. 2qrs. tlicre are 20s., in 6 pounds there 

20 aro 6 times as many, or 120s. ; 

J27 ^id i» ^^ '«■ there are 127«. 

J 2 Again, if in one shilling there are 

- jig^ 12A, in 127s. there are 127 times 

^ 12, ivhieli, with the 8d. added, 

, equds ^532d. Lastly, it is evi- 

6130?™. Ans. dent that, if in 1 penny there are 

i. farthings, in 1532(i. there are 4 timea the number of far- 
things, or 6130, the 2rjrs. in the given question being added. 
Hence it appears, that in any given number of pounds there 
are 20 times as many shillings as pounds, 12 times as many 
pence as sliiilinga, and 4 times as many farthings as pence. 
This process is called Reduction Descending, because higher 
denominations are brought into lower. 

2. In 0130 fai'things, how many pounds? 
Operation. It will be seen that this question 

4)0130 is the i-cvei-se of the former ; and 

12)1532 2qrs. ^ * failhings are equal to 1 penny, 

9lovr^ S-? ' sotheuiimberof penceineiSO^rs. 

AU)ijiu oj. ^^.,j ^^^^j ^^ number of times it 

£0 7s. 8d. 2qrs. Ans. contains 4, or 1532((. and iqrs. 
over. Again, as 12rf. are equal to 1 shilling, so in 1532^. the 
number of shillings will equal the number of times it cont^ns 
12, or 127». and Bd. over. Lastly, since 20s. ia equal to 1 
pound, 127s. must equal 6 pounds and 7s., because 20 is con- 
tained in 127s. 6 times, and '7s. over. It is always to be re- 
membered, that the remainder is of the same denomination as 
the dividend, whatever may be the divisor. This latter pro- 
cess is called Reduction Ascending, because lower denominations 
are brought into higjber. By these examples, it appears that 
Beduction Ascendmg and Descendbg mutually prove each 
other. Fiom the preceding operations we derive the following 
Rules: 

Art. 118. Art. 119. 

Reduction Dtscendinff. Reduction Ascending. 

RULt:. RULE. 

Multiply the highest (fenomino- Divide ike denomination given 

lion given by that nuinber which by that number which expresses 

expresses how many it takes of the hiw many of that dcnominalion it 

10* 
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EXAMPLES IN 



tr derurminatiott to the ■product, farthings 



MuUivly pounds b» what moJtea 
pound; shillings by what makes 
a shUliitg, and so on, until you 
have reduced ii to the denonajia- 
(ton sought in the question. 



fenny; pence by as jormy pence 
as it taJies to make a shilling, and 
so on, until you have redwxd it to 
the deTumiination required. 



English Mmey. 



4. In 599040 fartliings, how 
many pounds 7 

6. In 2603 dollars, how many 
pounds and sbiltings ? 

8. How many pounds in 5963 
oencc ^ 

1 35 



8. In 624 pounds, bow many 
farthings? 

S. If 6 shillings mahe a dollar, 
how many dollars in £780 18s. J 

7. How many pence In J624 
16s. Urf.? 

9. How many guineas, 28s. 
each, in £49 1 

Troy Weight. 

11. In 18 lbs, 11 0Z.6 pwt. 18| 13. In 109122 grains, how 
gra., how many grains T many pounds ? 

13. Bought jewelry weighing M. If I pay S437.60 for jew- 
1 Ih. 10 oz. 15 pwl. 20 gnuns.jelry, at the rate of $0.04 per grain. 
Paid $0.04 per grain. What did , whal was the weight ? 



Avoirdupoi- 
15. In 5 tons, 16 cwt. 3 qrs. 

12 lbs. 14 oz. 10 drs., how many t 

drams? 

17. What will be the cost of 

40 tons of lead, at $0.12 

pound 7 

19. What must I pay for 

tons, 18 cwt. of hay, ot the ] 

of 6 cts. per pound ? 



Weight. 

16, Reduce 3350763 drs. 



18. Bought lead to the amount 
of $10752, at $0.12 per pound. 
What was the weight ? 

20. How [nuch hay can be 
bought for $2340.80, at 6 cts. par 
pound ? 



Apothecaries' Weight. 

21. Reduce 6iii 105 73 33 16 I 22. In 39836 grains, how many 
grs. to ffrains. pounds! 

23. Reduce 211b 113 33 13 13 24. In 126453 grains, how 
grs. to grains. | many pocnds ? 






coUod? 4. By wl 



^^^^ 
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IN REDUCTION. 



ibr the ^ in the multipher take ^ 



44480 milea. 

27. How many barleyt 
will reach across the Indian 
Ocean, it being 46 degrees? 

29. A teamster, after travelling 
20 miles, met a man who ofTered 
him as many 5 cent pieces for his 
load, as his larger wheel had turn- 
ed round times tsince he com- 
menced hia journey, the wheel 
being 20 feel in circumference. 
How much did he get for his 

31. How many barleyccms 
will reach round the globe, it 
being 360 degrees 7 



Land, or Square Measure. 

33. Jf in a county there are 
1200 square miles, how many 
square rods are there in this 
connty 1 

35. How many square inches 
in 430 square acres 7 



aoiolialves. Thus, J6i— 33 iialf 
feet; and 234864400=469708800 
half feel, which, divided by 33 
gives 142338 rods. 



30. If a teamster receive for 
his load $264.00, being paid S 
cents for each revolution of the 
larger wagwi-wheel, the circnm- 
Icrence being 20 feet, bow far 
had he travelFcd ? 



36, In 2697235200 square inch- 
, how many square acres 7 



Solid, < 



Cubic Meas 



37. How many solid inches in 
10 cords of wood 7 

39. In 40 cords, how many 
cord feet 1 

41. How many solid inches in 
A pile of timbei contaming bi 
tonsT 



3S. Reduce 221 1840 solid inch- 

40. In 320 cord feet, how many 

42. In 3733480 solid inches of 
round timber, how many tons 1 
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3 IN REDL'CTION 



43. Reduce 6324 yds. 3 qrs. 
45. What will 54 yds. 3 qrs. 



Ciotk Measure. 

44. How many yards i 



47. In 5 

49. What 1 
8 hhds. of V.' 
piiil? 



46. If I buy cloth to the amount 
of $346,371, at the rate of 13^ 
cts. per incn, how many yards do 
I buy? 

Wine Measure, 

tuns, how many I 4S. In 5040 quarts, how many 

ill be tiie cost of 50. How much wine can be 
ne, at $0.05 peri bought for $201.60, 8t 6 cenla 
I per pint ? 

Ah, or Beer Measure. 



61. What will 40 hhd'a. of beer I 53. How i 



53. Reducf 
pks. 7 qls. 1 pt. to pints. 

6o. How many pinLs 
bushels ? 



bought for $345.60, at 2 c 
I per pint 1 



Drij Measure. 
bush. 3 I 64. In 19135 pints, how many 



r Measure. 

, [ 5S. Reduce 749408 seconds to 



57. In 6 s. 28 deg. iO rr 
how many seconds? 

59. RGducc 7 3. 21° 30' 29" 60. Tii 833429 seconds, how 
to seconds. | many signs ? 



61. How many minul 
yrs. 30 da 18 hra 45 m 

63. How many -ei-onds from 
May 1, 1830, to April 12, 1837, 
inclusive ? 

05. Alexander the Great as- 
cended the throne 332 years be- I 
fore the Christian era. How 
many minutes from that period to 



6^. In 6303935 minutes, how 
many years ? 

64. In219326400 seconds, how 
many years ? 
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MISCELLANEOUS EXAMPLES. 



SUPPLEMENT TO REDUCTION OP "WHOLE HTJMBERa 
Art. 120. — 1. How many dollars in ^480 18s. ? 

Ans. $1603. 

2. In £332 16a, 8d. how many ninepences? 

Am. SSiS and 5d. 

3. How many times will a regular clock strike in 400 years ? 

Ans. 22776000. 

4. A man sold fom- trees standing in the forest, measuring 
Bs follows : 6 tons, 5 tons, 4^ tons, 3 tons, at 12i cts. per foot. 
What wiis their value ? Am. $92.50. 

5. A man buys 20 tons of hay, at 45 cts. per cwt. He 
pays a man 62^ cts a day for himself, and 60 cts. for his team. 
It takes him 6 ditjs to cart jt. How much does the hay cost 
him? Am. 1186.75. 

6. How many plank one foot wide will it take to cover a 
bridge 60 rods m length, and 2 rods wide, and what will it 
.cost, at 20 cts per hundrpd feet ? a i ^^'^ plank. 

-^"^- \ $65.34 cost. 

7. If a boy be pviid for wheeling a bushel of apples over 
said bridge 1 mill for every revolution of the wheel, which is 5 
feet in circumference, how much does ho receive ? 

.4ns. 19 cts. 8 ra. 

8. What will 2 tons of molaases amount to, at 6^ cents a 
pint? Ans. $252. 

9. A Vermonter, being in Boston, 80 miles from home, sold 
his dog and returned. At 6 o'clock the following night, the 
dog left his new master, and at 6 o'clock the next morning 
stood at the door of his former master. How many steps did 
he take of 8 inches each ? 

10. What will the plastering of a room, 15 feet square, the 
walls 9 feet high, amount to at 23 cents a square yard, deduct- 
ing for 2 doors, 7 feet by 3, and 2 windows, 5 feet by 3 ? 

Ans. $17.71. 

11. How much time would a person lose in 20 years, by 
lying in bed half an hour later every day than he ought ? 

Ans. 152 days, 4 hours, 30 minutes. 

12. How many cords of wood would a man draw in 6 weeks, 
drawing 4 loads a day, and 6i cord feet at a load ? 

Am. 117 cords. 

13. A merchant fsuling in trade, owes A. £15 7b. dd.; 
B, £69 lis. ed.; C. £102 16s. llif.; D. £41 19s. lorf.; 
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E. £133 1~». bd. His iviiolc estate is valucdat £300. How 
raueli does he owe more than he is wortli ? 

Am. £60 13s. 5d. 
14. How many shingles will coyer the roof of a factory 100 
feet ill length, one side of the roof heing 40 feet in width, if 4 
shingles in width cover 2 feet in length, and 2 courses make a 
foot? Ans. 32,000. 

16. How many boxes, each 12 lbs., can be filled from a 
hogshead of sugar eontaining 7 J cwt. ? Ans. 10. 

IG. In 46 bales of cloth, each eontaining 24 pieces, and each 
piece 42 ells Flemish, how many yards ? 

Am. 34,116 j-arda. 

17. The sun travels through 6 signs of the zodiac m half a 
year. How many degrees, minutes, and seconds? 

Ans. 180 deg., 10,800 m., 648,000 sec. 

18. How many English crowns, at 6s. 8rf. each, in 10 Eng- 
lish guineas, at 28s. each, and 24 pistoles, at 22s. each ? 

Am. inc. Is. 4d. 

10. The forward wheels of a wagon are 14i feet in chcum- 

fercnce, and the hind wheels lof feet. How many more times 

will the forward wheels turn round than the hind wheels, in 

running from Concord to Boston, the distance, being 60 miles ? 

Ana. 1-734, rejecting fractions. 



REDUCTION OF FRACTIONS. 

Art. 121. — 1. Reduce ^-J-g- of a pound to the fraction, of a 

We have seen that integers of a higher denomination are 
brought into integers of lower, by muUiplicatJon, (see Art. 
117 ;) and also that fractions are multiplied either by multi- 
plying the numerator, or dividing the denominator. (See Art. 
67.) Pounds are reduced to shillings by multiplying by 20, 
and shillings to pence by multiplying by 12. There/ore, to 
reduce -j^ of a pound to thefraction ofapenny, multiply the 
fraction by 20 and 13, thiis: 

Or thus : 

\l 

5i-„x20xi2^m^l--4jw. 6 u ni\n 5 

\n 

i\5=^ Ans. 
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KEDUCTION Of FRACTIONS. 119 

As the numei-dtor cf the fraction is to be nmltiplioJ, pl.ice 
it with its multipliers on tlio tight of the line, and 288, tJic 
divisor, on the left. Cross 288 and 12, and write 24 in the 
place of f]ie larger numher; 4 is coiit-iuned in 20 five times, 
and in 24 sis times. The answer, then, is 5 divided by 0, or 
^, in the lowest t«rms of the fraction. 

Obs. — It will be seen, that ilie only difference Ijetwecn redumigl pound 
to pence, aud ^^i of n. pound, is, that in the latter case llic mulliplicaud 
is a number divided ; consequentlT, having multiplied flie numerator na 
ire should a wliole number, we divide Uie product by tl e denominator 
To divide tho product ia Ihe eame as to divide Uie multiplicand. 



RULE. 

M-ultipty ike rmmeraior of the fraction, or divide Ihe dcnom 

inator by all the denominations between it and that denomination 

into which it ia to be reduced, including Urn lower denomxaaiion 

EXAMPLES. 

1. Reduce ^^ of a pound to the fraction of a penny. 

Am. \. 

2. Eeduce yjVff "^^ ^ pound to the fraction of a. farthing. 

3. What part of a pound is -^-^ ewt. ? Ans. %. 

4. Reduce ^\- of a yard to the fraction of a nail. Ans, ^. 
6. Reduce xsVo "^ ^ pound to the fraction of a farthing. 

Art. 128. — It has heen shown (see Art. 117) that Reduc- 
tion Ascending is the revei-se of Reduc- 
Operation. jion Descending, and also, (Art. 68,) 

I' that a fL-action ia divided, either by di- 

192P|20 viding its numerator or multiplying its 

2|^3 denominator. Farthings are reduced !o 

I" . pence 'by dividing by 4, and pence to 

2|l=-^jlns. shillings by dividing by 1 2 ; shilhngs to 
pounds by dividing by 20. Therefore — 
To reduce -J- of a furildnff to the fraction of a pound, divide 
thefraciion by A, 12, and 20. 



What part of a pound is ^ of a farthing ? 
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REDUCTION OF FRACTIONS. 

Operations. 

1 
r thus : 2 



ax4xl2x20=T¥io 



1920 I^Tg'j^ Ans. 
Arta 131> — To change fracfjons of lower, into fractions of 
liigher deuominations, we have, then, this 

RULE. 

Multiply ike denominator of the fraction hy all the denomi- 
nalions between it and that into which it is to be reduced, and 
write the product under Hie numerator of the given fraction. 
2. Reduce ^ of a penny to the fraction of a pound. 
Operations, 

Or thu? 
1x12x20=7^5 = 25-8- 



4 n 

286 



As the denominator of the fraction is to be multiplied for a 
divisor, place it with its multipliers on the left of the line. 
Then, by cancelling;, 5 on the riyht of the line, and 20 on the 
left, equal \ : therefore cross 5 and 20, and write 4 on the 
left. Multiply the remaining numbers on the left together, for 
a divisor. \Ve have, then, the answer in the lowest terms of 
the fraction, j^^. 

S. Reduce J of a penny to the fraction of a pound. 

Ann. fij-jj. 

i. Reduce ^ of a farthing to the fraction of a pound. 






TTTB-* 



5. What part of a cwt. is J of a pound ? 

C. Beduce f of a n^l to the fraction (ff a 3'ard. Ana, ^j-. 
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REDUCTION OF FRACTIONS. 



REDUCTION ASCENDING AND DESCENDING. 



EXAMPLES. 



Art. I25.--1. Reduce ^-^ 
of a pound to the fraction uf a 
farthing. 

3. Reduce ^Jir of ^ pound to 
the fraction of a penny. 

5. Reduce 5/jj of a guinea to 
the fraction of a penny. 

7. Reduce ^ of a guinea to tlie 
fraclion of a pound. 

Guinea 1 t$s. i 



K Reduc 



5 4=1^ Arts. 

I guinea to 






the fraction of a penny. 

!1. Reduce j'j of a shilling to 
the fraction of a farthing. 

13. Reduce yl, of a pound 
Troy to the fraction of on ounce. 

15. Reduce jj'j^ of a hlid. of 
wine to the fraction of a quart, 

n. What fraclion of a rod 

19. Reduce 
the fraction of: 

21. Reduce jTn'im of adegree 
to the fraction of a foot. 

23. Reduce j|^ of a bushel to 
the fraction of a giil. 

25. Reduce j^^t^ of a tun to 
the fraction of a gdl, 

21. Reduce j-'^ of J of 4 pounds 
to the fraction of a penny. 

29. II of a pound is |^ of what 
fraction of 7 guineas ? 

^ of a pound is i\ of what 
fraclion of T guineas 1 

^ of a pound is J of Jj of how 
many guineas 7 



Art. 126.— 2. R«diice | of 
a fardiing to the fraction of a 
pound. 

4. Reduce ? of a penny to the 
fraclion of a pound. 

6. Reduce | of a penny to tb^ 
fraction of a guinea. 

8. What fraction of a guinea 
is j of a pound ? 



£ 1 



$H 4 
1 guinea. 



10. What part of a guinea \a 
IJ of a penny ? 

13. What part of a shilling is 
! of a fariliing? 

14. Wliat part of a pound Troy 
is J of an ounce? 

16. What fraction of a hhd. ia 
f,^ of a quart? 

18. What fraction of an acre is 
yJI-r of a rod J 

ao. Reduce fit of a rod to the 
fraction of a mile. 

22. Reduce | of a fool to the 
fraction of a degree. 

24. Reduce i of a gill to tiie 
fraction of a bu^el. 

26. Reduce ^ of a gill to die 
fraction of a tun. 

28. -'ji- of a penny is ^ of 3 
of how many pounds 1 

-Y- of 1 penny ia .j^ of what 
fraction of 4 pounds ? 

-'3°- of apenny is ^ of what frac- 
tion of 4 pounds ? 

30. Reduce J of ^j of 7 guin- 
eas to the fractiouof a pound. 



11 
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REDUCTION OF FRAdTIOKa. 



31. Reduce lajBssTT ofaweek i 32. Reduce | of a second lo 
to tlie fraclion ol a second. the fraciion of a. week. 

33. Reduce jjj^i of a year to 34. Reduce J of an hour to the 
the fraction of an hour. | fraction of a year. 



Comparison of Numbers and Quantities. 

Art. 127t — We compare quantities ind numbere, to as- 
certain what part tlie one is of the other. 

Things compared must be of the same kind, or tliose prop- 
erties compared must be alike. .,,We do not compare rods with 
hours, nor minutes with days, bttt rods with rods, and minutes 
with minutes. (See Art. 168.) 

The terms quotient, i-atio, value of the fraction, each ex- 
presses what part the dividend is of the divisor. 

Wliat is the quotient of 6 divided by 3 

What is the ratio of C to 3 ? 

What is the value of the fraction # ? I « „ 

What is one-thii-d of G ? .'' '^"*- ^■ 

How many times greater than 3 is ? 

What part of 3 is 6? J 

The answer to each question is the same, and obtained h^ 
the same process. The quotient expresses what part the divi- 
dend is of the divisor. The quotient, with unity over it, ex- 
tresses what part the divisor is of the dividend, |-=f, and 
= \. That is, 3 b twice as large as 3, and 3 is hidf as large 
as 6. The numerator of a fraction is the same part of the de- 
nominator, that the fraction is of unity. 



1. What part of 4 is 3T 
Ans. 

3. What part of 1 dollar 
shilling ? Ans. 

5. What part of ! yard 
quarter? Ans. 



2. What part of 3 is. 
4. What pnrt of £l h 



If the rtumhers consist of different denominations, reduce them 
to the sanu, and write that number which the question requires 
to be a part, as the numerator of a fraction, and the other as a 
denominator. 
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REDUCTION or FRACTioNg. 



9. What part of 8 dollars is 3 
dollara and 25 eta.? Ans. f^. 
11. When wood 13 worth 4 dol- 



.. What part of 7^13 51? 



I 8. What part of 2 yards and 2 
qrs. is 1 yard and 1 qr, ? 
yds.qrs. 
1 + 1- 5qr3. ) , J _, 
2+2=10 qrd. J '^"'- "f-=- 
10. What part of 20 mllee is 
8 mi. 6 furloEgs 1 Ans. -^. 

12. When com is worth J of a 
dollar a bushel, what part of a 
bushel can be bought for J of a 
dollar? 

IS. What part of Is. 6d. is 
is. 2d. 1 Ans. f. 



a fuller illustration of tlie subject, see Art. 120. 



To reduce Fractions to integers of lower denominations, and tt 



Art. 128.— 1. What is tlie 
value of § of a pound ? 

§ of a pound reduced to the 
fraction of a shilling is §xaO= 
-y^ of a philnng — which, reduced 
to a mixed number, (Art. 59,) is 
13 Js. The J of a shilling reduced 
lo the fraction of a penny, 
IX 12=-'if =4rf. Hence, to 
dnce fractions of one denomina- 
tion to integers of a lower, wo 
bave this 

KULE. 

Midtifly the numerator /f the 
given fraction by (hat numbe}- 
tehich eaipresses how many of the 
jiftBi Unoer denomination make 1 
^ (kai denominrAioa in whieh the 
fraction is given, and divide the 
wodiict by uie denominator of the 
Jraciion. If (here fie a remainder, 
proceed as before, until it is re- 
duced to the lowest dencrminalion. 
If there be slUl a remainder, place 
ttat the right of the last answer. 



Art. 129.— 2. Reduce 13s. 
id. to the fracdon of a pound. 

In £l there are 2i0d. 1 penny 
then is ^j j of a pound, and 160d. , 
the number of pence in JSs. id., 
is ^jj of a pound, or 160 times as 
much as 1 penny. Therefore, to 
reduce integers of lower, to frac- 
tions of a higher denomination, 
we hai e this 



RULE 
ReduLP the gtiht numbers to 
the lowst denominalwn mentwrwd, 

of the denominalion r quired lo 
Uie same denomination Jor a de 
nominatm; and they will Jorm the 
fraction required 
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REDUCTION < 



' FH ACTIONS. 



Scholar. I8Ja. 13 — r- of a pound, which eqvials-s-. 

T. Wlint Mnd of fractions are those you have writt^nl 

S. Complex. 

T. RemoTo the denominator of the nnnierator, and illustrate. 



— — . To multiply the denomi 



the iiiinierator, for, to multiply tlie divisor is the 
T. Remoyo the denominator of the fraction, and illustrafe. 
S. j-^l To divide the numerator dividBa the fradion, I 

the dividend dividas the qnotient. 
Let other questions be mitten oi.d illustrB.ted in a eimilar 

3. What is the value of | of f 
ghilling ? 

Optratioa, 

2 $15 
1 Ig 3 
a|lo=:7i Ans. 

Or thus: 



as to divide 
to divide the 



4. Reduce '7d. 2qrs. to the frac- 
n of a shilling. 

Operation. 



Or, we may reduce the fartbinga 
lo the fractions of a penny, and 
reduce the whole to an improper 
fraction. Thus : 

4 im 

8 5=4 Ans. 



■e oolj to multiply quotient and 
divisor togetlter, or to reduce a mixed numb^ to an improper fraction, 
and we liave the fraction of a ewt, which we divide by 30, to reduce it 
to the fraction of a too. Thus : — 



ducinjf iutegprs of Lower de 
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EEDUCTiON OF 



Operation. 

cwt. qr. Ibe. oz. dr. 
16 1 13 11 10^ 
11 

n\![U 

111 9=:j\ Ans. 
5. What is the value of | of 

7. What ia the value of J of 
degree 7 
9. What ia the value o.( y", i 



II. What 13 ths value of J of 
month? 

13. What is the value of 4 of 
pound Troy ? 

15. What is th^ value of 



^ be reduced to a fraction of the 
higher, lii enample 12, the 36 min- 
utes mav be reduced to the fraction 
ot an hour ; thus, gg=|. We then 
have 9 1 bouis, a mixed number. 



of 



6. Reduce 6 furlongs, 26 po. 
1 ft. to the fraction of a mile. 

8. Reduce 8 mi. 5 fur. 20 po. 
to the fraction of a degree. 

10. Reduce 16 cwt. Iqr. 12 Iba. 
11 oz. 10y\ dr. to the fraction of 

13. Reduce 3 w. I da. 9 hr. 
36 to, to the fraction of a month. 

14. Reduce 8 oz. II pwt. 10? 
gre. to the fraction of a pound. 



17. What is the value of J of a 
yard of cloth T 

19. What is the value of I of a 
dollar in shillings 1 

21. Whatis the value of | of a 



et, 103 in. to the fraction of an 

18. Reduce 3 qrs. 2 na. to the 
fraction of a yard. 
20. Reduce 4s. Sd. to the frac- 
m of a dollar. 

92. Reduce 1 1 cwt. qr. 12 lbs. 
oz. Ij drs. to the fraoiion of a 

to the 



Jieduction of Vulgar Fractions to Decimal. 

Artt ISO. — 1. Reduce -J- to a decimal fraction. 

In this example, -J- being a proper fraction, the numerator 
will not contain the denominator ; but, by annexing a cipher, 
which reduces it to tenths, we can divide by the denominator. 
In 1 unit there are 10 tenths, hut the example is one half of a 
unit; therefore, one half of 10 tenths, which is 5 tenths, will 
be the answer. Hence the 



^b, Google 



120 REDUCTION OF FRACTIONS. 

II. If there he a remainder, a cipher, or ciphers, may he otv- 
n^xed, and the process of division carried on wntil there be no 
remainder, or the quotient is sufficiently exact. 

Hie decimal places in the quatienl must be equal to the num- 
her of ciphers annexed to the numerator. 

If, after division, the quotient does not contain so many, sup- 
ply the deficiency by prejiadng ciphers. 

2. Reduce -I to a decimal fracdon. Ans. J15. 

3. Reduce ^, -J-, and f , to decimal fractions. 

Ans. .928, .126. .6. 

4. Reduce ^, f, |, J, and ^, to decimal fractions. 

Ans. ,875, .375, .75, .25, .B. 
6. Reduce J of ^ of ^ to a decimal fraction. 
Operation. 

41? 
4 l l.OO 
.25 Ans. 

6. Reduce f 
fraction. 

7. Reduce j";- to a decimal fraction. An^. .04. 

8. Reduce j'j^^j to a decimal fraction. Ans. .632071+. 

Art. 131 • — To reduce a decimal fraction to a vulgar. 

RULE. 
Write doum the given decimal, as a numerator, and for a de- 
nominator, write \, with as many ciphers annexed as there are 
figures in the numerator, and then reduce the fraction to its 
lowest terms. (See Art. 61.) 

1. Reduce .25 to a vulgar fraction. 
Operation. 
25 I 25 I , . 



QuisTioNi.— t. Rule Ibr reducii^ a vtilOBt liai^loa M n 
dcdmsl pLacsB muu there be In Ibe quoUcnit 3. IT tbe que 
Bufflcient nnmbcr ur Bgun!^ vbU Is to be dooeT 
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SEDUCTION OP FBACTIONS. 



2. Reduce .125 to a vulgar fraction. Ans. ^, 

3. Reduce .45 to a vulgar fraction. Am. -^^ 

4. Reduce .24 to a vulgar fractioD. Atu. -/j. 
6. Reduce .945 to a vulgar fraction. Ans. J|-| 



To reduce Integers of different denominations to 
Fraction of a higher denomination, and the n 



Art. 133.— 1. R«duce 4 
pence 3 &rthinga to the decimal 
of a shilling. 

12 4:500 by the role for re- 

— 1 Qucing vulgar nao- 

I '375 tjona to decimal, 
we have |=-5, or -^^ of a penny. 
This, placed at the right of 4 
pence, 4.6, and divided by 12, the 
number of pence in a shilling, or 
because 4 pence is y*, of a ahil- 
lingi gives .376 of a shilling. 
Hence the 



SULE. 
Place Oie mtmbers one above 
mother, ike kighest denomination 
at the bottom. Divide the lowest 
denomination M/ that number 
vihich expresses hom many of thai 
ii takes to make 1 <^t}ie next higher 
denomination, vrriling the que 
tient at the right of tie next h^her 
denomiivUion ; and so pniceed 
unlil the whole shall be reduced to 
the required decimal. 
. — iDlegeifl of 



the J — 









Art. 133.— 3. Reduce .375 
of a shilling to integers of lower 
denominations. 

As this question is the reverse 
of the former, and as the decimal, 
.376, was obtained by dividing 
the integers, it is plain, that the 
integers may be obtained by mul- 
tiplying the decimal by the same 
numbers. 

.375 
12 



RULE. 

Multiply the given decimal by 
'that numlier whwh expresses hov> 
many cf the next lower denomi- 
nation it takes to make one of that 
in which the decimal is given ; 
observing to pmnl off as many 
places in the product, for decimals, 
as there are fgures in the given 
decimal; and so proceed through, 
all the denominations ; and vie 
several numbers at ike Uft of the 
decimal points will be the answer 
required. 
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J2S RBDUL 


noN 


F FRACTIONS. 


3. Ruduca 8s. Id. 2qrs 


to the 


4. Reduce .41875 to integers 


decimal ofapoMiii!. 






Operalim. 




Operalinn. 


4 3.0 




.41875 


12 4.500 






3[C. 8.37,W|0 




s. 8.375000 


.418'! 5 




12 

d. 4.50000 

4 

qrs, 2.00000 


5. Reduce 4 oz. 4 p-vt3 


lollie 


6. What is the value of .35 of 


decimal of a p.iui)(l. 




a pound Troy 7 


7. Reduce 4 iiz. 8 .Irs. 


to the 


8. What is the value of .28125 


decimal of a pound. 




of a pound 7 


9. Reduce 2 cwt. 2 ([ts 


to the 


10. What is the value of .125 


decimal of a ion. 




of a ton 1 


11. Reduce 3 qrs. Sim. 


to the 


12. Whatia the value of .875 


decimal of a yard. 




of a yard ? 


13. Reduce 20 h. 16 in. 


48 sec 


14. What is the value of .848 


to the decimal of a day. 




ofaday? 


15. Reduce 21s. Ud. 


to the 


16. What is tha value of .875 


decimal of a guinea. 




of a guinea 1 



Art. 134> — To riiduee shillings, pence, and fartlilngs to the 
decimal of a poijnd, by inijiection. 

1. Reduce 7s. Sil. 2qn. (o the decimal of a pound ? 

One shilling is -^ of a pound : therefore, two shillings is 
is' "'' tV' Having, (herefore, any number of shillings given, 
if we take one half the even number, they will be reduced at 
once to the decimal of a pound. If there is an odd shilLng, it 
is the same as ^gg of a pound : 2*5=. 05. The^arthing, which 
is j^ of a pound, is made to occupy the lOOOths place. But 
aSTT '^ greater than ^j^jj by 54^55 ; there will, therefore, ho 
a loss of ^^^qj on every farthing ; but if we add one to the 
number, when they exceed 12 and do not exceed 36, and two 
when they exceed 36, the e.i;pressioa will be nearly so many 
lOOOths of a pound. 

2. Reduce 4s, Gd. to the decimal of a pound. 

Operation. 

.2 half of the even 
.024 farthings in 6d. 
.001 for escess of 12, 
.225 Atis. 
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If we call the farthings in 6ii. j^ts- there will bo a loss of 
i^^(ji ='[T^; if we add 1 to the lOOOths place, we have, in 
this instance, precisely the decimal required. 

3. Reduce 7s. 8Jrf. to the decicual of a pound. 

Operation. 

.3 half of the even shillings, 
.05 for the odd shilling. 
.034 farthmgs in S^d. 
.001 for excess of 12. 
,385 Ans. 

4. Find by inspection the decimal expression of IBs. 3^., 
and 17s. 8^. Ans. £.914 and £.885. 

6. Reduce to a decimal by inspection the following sums, 
and add them together, viz : — 15s. 3d. ; 8g, 11 Jrf. ; lOs. 6irf. 
Is. 8^.; 2^, Am. 1.832. 

Decimals may be reduced back to shillings, pence, and far- 
things, by reversing the above process. Double the teft-hand 
figure, or tenths, for the shillings >if the second figure be 5, 
or greater than 5, deduct 5 from it, and add 1 to the shillings. 
Then consider the second and third figures so many farthings ; 
if they exceed 13, deduct 1; if they exceed 36, deduct 2. 

6. Find by inspection the value of £.385. 

7. Fmd by inspection the value of £.927. 

Jns. 18s. 6d. 2(/ra. 

8. Fmd by inspection the value of £.491, and £.984. 

Ans. 9s. 9d. 3qrs. ; 19s. Sd. \qr. 



COMPOUND ADDITION. 

Art. 135> — 1. A boy bought a slafe for id. and a book for 
8d. ■ Wliat did both cost? Ans. Is. 

2. If I buy a book for 2s. id., another for 4s. 8i^., what do 
I pay for both ? Ans. 7s. 

3. If a boy pay 4s. Sd. for a sled, and 6*. for a wagon, what 
does he pay for both ? Ans. 9s. &d. 

i. How many shillings in id. 8<f. Qd. 3d. 6d. ? 

Ans. 2». 6d. 
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5. How many pounds are 8s. Vs. 4i. Ss. Os. 5s. ? 

Ans. £l 16s. 

6. How many yards arc 3 fcet, 4 feet, 5 feet, 6 feet ? 

Ans. yards. 
1. Bought two pieces of cloth ; one 10 yards, 1 foot ; the 
other 12 yards, 2 feet. What was the length of both pieces ? 
Ans. 23 yards. 

8. Wliat is the aiaount of £l 4s. 2:^. Sgrs., and £10 8s, 9d. 
and 2qi-s.'! Ans. ill 12s. 6d. Igr. 

9. Add £4 53. Gd. 3f}rs., nnd £5 l7s. Id. 2grs. 
£ s. d. qrs. 

4 5 C 3 In adding; the first column, or col- 

6 17 V 2 uiiin of farthings, we find the amount 

jg 3 2 T Ans ''" ^"^ ° farthings, Now as 4 fartliings 

are equal to I penny, we write the 1 

faitliing over, in the line of farthings, and carry the 1 penny 

to tlie column of pence. One to 7 is 8, and G are 14rf, In 

14d. there is 1 shilling and 2d, over, which we write in the 

column of pcEce, cariying, ^the Is. to the column of shillings. 

One added to 17 is 18, and 5 arc 23. In 23s. there ia- £1 

and 3s. over, whieh we write in tlie column of shiDings, and 

carry I to the column of pounds. 

Had the numbers to be added in the question been simple 
numbers, we sliould have had none to carry, because 5, in the 
column of units, is not equal to 1 in the column of tens. 
A^ain, had 14 boon in tlio column of t«ns, we should have 
written 4 and carried 1. Lastly, had 23 been in the column 
of hundvcds, we should have written 3, and carried 2, because 
23 in the riglit-hand column, is equal to 2 in the left, and 3 
remain; or, 23 hundred is equal to 2 thousand, and 3 hun- 
dreds remain. 

Artt 136i — From the foregoing questions and illusti'ation 
wc derive the following definition and rules. 

Compound Addition is the adding of numbers of different 
denominations. By different denominations is meant a dif- 
ferent name — as shillings, pence, farthings, etc. Were' the 
numbers given to be added, all pence, or all fartbmgs, there 
would be but one denomination. 

RULE. 
I. Write numbers of the same denomination directly under 
each other, pounds under pounds, shillings under skUlingt, etc. 
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II. Begin to add at the rii/kt-hand column, observing lo 
tarry one for as many in that column as make one m the next 
left-hand column. 

Proof— Tha same as in addition of simple numbers. 



1. Bought i books at the following prices, viz., £l 4s. Qd. ; 
£2 3». 8d,; £2 19s. lid. ; 2s. Sd. 2qrs. To what did they 
amount? ^ns. £\i 10s. id. 2qrs. 

2. Add the following numbers: '£46 203. "Jd. Sqrs.; £49 
ISs. 5d. Iqr. I £u7 lis. 0*?. 2'/ra. ; £102 19s. lOd. Iqr. 

Ans. £258 2s. 8iL 3qrs. 

3. Add $280 12cts. Q-ra.; $347 20 cts. 4 in. ; *1I0 18 cts. 
1 m. ; $542 03 cts. 9 ra. ; $314 89 cts. 1 m. 

Ans. $161Q 34 cts. 7 m. 

4. Add 4a lbs. oz. 15 pwt. ISgra, ; 90 lbs. C oz. 10 pwt, 
23 grs. ; 30 lbs. 10 oz. U pwt. C grs. ; 85 lbs. 11 ox. 13 pwt. 
isrs.; SI lbs. 7 oz. 7 pwt. 23 lts. 



Tor cm(, g?-. lbs. 


03. 


dr. 


Ton cwt. 


qi: 


lis. oz. 


40 18 2 15 


14 


15 


10 10 


23 


3 13 


80 19 3 17 


i:i 


12 


14 13 


1 


19 12 


67 11 1 12 


!) 




29 11 




12 11 


70 17 1 23 


15 


13 


39 17 


1 


113 


9-1 13 2 2li 


10 


11 


47 19 


2 


V:> 15 
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CLOTH MEASURE. 

E. E. qr. na. 



E.Fr. qr. 



Tun hkd. gal. qt. pt. 



Tun hkd. gal. qt. pt. 



HM. gaX. 



16. Add 49 bushels, 3 pecks, 4 quarts, 1 pint; 39 bu 
1 pk. 5 qt. 1 pt. ; 59 bu. 2 pk. 3 qt. pt. ; 40 bu. 7 pk. 2 qt. 
1 pt. ; 150 bu. pk. 6 qt. 1 pt. ; 69 bu. 1 pk. 2 qt. pt. 

17. Add 300 degrees, 15 miles, C furlongs, 18 poles, 13 
feet, 6 incbes; 240 deg, 19 m, 5 fur,' 29 p. 11 ft. 5 in. 2 b.; 
159 deg. 51 ra. 7 fur. 32 p. 14 ft. 7 in. 2 b. ; 201 deg. 63 m. 
3 fur. 15 p. 12 ft. Oin. 2 b. 

3 8. Add 971 miles, 6 furlongs, 11 poles, 3 yards, 1 foot; 
239 m. 5 fur. 9 p. 2 yd. 2 ft. ; 269 m. 7 fur. 31 p. 1 yd. 2 ft. ; 
07 m. fur. 9 p. 2 yd. 2 ft. ; 691 m. 5 fur. 8 p. 2 yd. 2 ft. 



^b, Google 



COMPOUND aUBTBACTIQN. 133 

19. Add 69 acres, 2 roods, 1 rod; 76 acr. 3 ro. 39 rd.; 
88 acr. 1 ro. 32 rd. ; 150 acr. 3 ro. 29 rd. 

20. Add 150 years, 221 days, 13 hours, 31 minutea, 29 
eeconda ; 230 jr. 300 d. 23 li. 49 m. 59 s. ; 191 yr. 149 d. 
21 h. 39 m. 23 s.; 359 yr. 15 d. 23 h. 59 m. 19 s. 



ooioFonin) subtraction. 

Art. 137< — 1. K a picture-book cost id. and a spellmg- 
book lid., how much more does one cost than the other? 

2. James bought a book for 9d. and sold it for Is, How 
much did he gain by the bargain ? 

8. From 2s. ed., take Is. 8d. 

4. From 8». 9d. 3^*., take 6s. ed. Iqra. 

5. From 4 qts., take 3 pts. " 

6. If a busheJ of rye be worth 7s. 6rf., and a bushel of com 
6s, 4rf., how much more is the rye worth than the com ? 

7. How much more is wheat worth at 9s. %d. per bushel, 
than com at 7s. Ci/. per bushel ? 

8. How much more is 2 bushels 2 pecks, than 1 bushel 
8 pecks ? 

9. From £29 9s. ^d. Zqrs., take £23 10s. Id. 2^rs. 

Operation. In this example, we write the 

5a » fi '%' difference between 2 and 8 far- 

21 If) 7 3 thidga in the line of farthings, and 

. proceed to the column of pence ; 

6 18 11 1 we cany none, because we bor- 

rowed none — but Id. from 6rf. cannot be obtained ; we there- 
fore borrow as mtmy pence as make a shilling, and say, 7 from 
12 — the reminder 5, we add to 6, in the upper'line, and 
write 11 in the column of pence. We now carry 1 to the 
column of shillings, which is equal to the 12 pence we bor- 
rowed, and say, 11 from 9, which cannot be obtruned; again 
we must borrow as many of the denommation we have to sub- 
tract as make one of the nest higher, which is 20s., and say, 
11 from 20, and 9 remain, which added to 9 in the upper 



A. Wiif do you cany 1 1 
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line, is la, wliicli must bf written in tlie column of sliillings. 
LasEly, the 20s. which w« borrowed, wo pay by carrj-ing 1 to 
the line of pounds, wliicb must be subtracted as in simple sub- 
truction. Hence, 

Art. 138. — Compound Sl-btbaotion teaches to find the dif- 
ference between two compound sums, or quantities. 

RULE. 

I. Write tlie less number under the greater, so that numbers 
of the same denomination may stand directly under each other. 

II. Begin to subtract with t/ie lowest denomination, and tai^ 
the Imeer line from the one above it; proceed in this -way with 
all the daiominations. 

III. Should the number in the upper liiu he less tlian the 
oiw standing under it, borrow as many units as make 1 in the 
tte.:t higher detionunation. 

IV. /Vom tlie units borrowed, subtract the lower number, 
and to the difference add the uj^r number ; write their sum 
under the figures subtracted, obseming to carry 1 to the next 
left-hand column. 

Proof— ~Ta& same as Simple Subtraction. 



Ton ciBt, qr. lbs. oz. dr. 
122 If 3 22 13 12 
110 13 2 23 U 13 
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Hhd. gal. qt. pi. fft. 



Hlid. gal. qt, pt. 



Hkd. gal. qt. pi. 



11. From 3i tuns, 3 lilid, 15 gal, take 29 tuns, 2 hhd. 
26 gal 

12. From 39 yds. 3 qr. 2 na., take 27 yds. 2 qr. 3 na. 

13. From 127 E. E. 3 qv. 2 na., take 131 E.E. 4 qr. 3 na. 

14. From 247 E. FI. qr. 2 na., take 159 E. Fl. 2 qr. 1 na, 

15. From 671 E. Fl. 4 qr. 3 na., take 582 E. Fl. 5 qr. 2 na. 
10. From 07l mi. C fur. 11 p. 3 yda. 1 ft., take 439 mi. 

5 fur. 12 p. 4 yds. 2 ft. 

17. From 09 acr. 2 ro. 31 rd., take 49 aer. 3 ro. 37 rd. 

18. From 150 yra. 221 d. 13 h, 31 m. 29 s., take 130 yrs. 
129 d. 14 h. 39 m. 41 s. 

19. From 'iOQo- 15 mi. 6 fur. 16 p. 13 ft. tike 150° 17 in. 
^fur. 17 p. 12 ft. 

20. From 240° 49' 31" take 159° 69' 41". 

21. From 9s. 21= 31' 42" take 7s. 22= 36' 37". 

23. Anote dated Feb. 3d, 1826, was paid March 12th, 1837. 
How long was it from the first date until it was paid ? 

The time from one date to another may be found by sub- 
tracting Ibe former date from the latter, observing to number 
the months in their order ; thus, January, 1st month ; Feb- 
ruaiy, 2d month, etc 

. A. D., 1837 3d mo. 12th day. 
A. P., 1S26 2d mo. 3d day. 



23. What is tie time from June 3d, 1835, to July 15th, 
i837? Ans. 2 yrs. 1 m. 12 d. 
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24. The latitude of a certain place is 42° 50' north ; that of 
another place is 39° 37' ; what is the difference of latitude ? 

Ans. 3° 13'. 

25. What is the difference of longitude between 39° 40', 
and 29" 49' west? Ans. 9° 51'. 

As every circle,- whether greater or less, is divided into 360 
equal parts, or degrees, consequently, the circle described by 
the revolution of the earth on its axis every 24 hours, contMna 
360 equal parts, or degrees ; and as 360 degrees are described 
in 24 hours, it ia pl^n that in 1 hour, ^ of 360, or 15 de- 
grees, would he described ; and, also, if 15 degrees be described 
in 1 hour, or 60 minutes, it is equally pldn that 1 degree would 
be described in jij- of 60 minutes, or m 4 minutes, and 1 min- 
ute of a degree in 4 seconds. Hence, 

Art. lS9i — To reduce longitude to time, we have the ibl- 



Eeduce 14° 15' to time. 



aV 0" Am. 



Art. 140. — To find the difference of lime between any two 
places, having the time of one place given, and their difference 
of longitude. 

RULE 

Seduce the longitude to time, and add it to the given Ume, if 
the longitude of the place whose time is required he east of the 
place whose Um« is given ; and subtract il, if the longitude he 

Obs. — The reaaoD of ihia ia, because Qm farther we go east, the later 
ia it ia tbe day ; and the tarther west, ilie earlier in the day. Tllat ia, 
when it is 12 o'clock, at noon, in London, 16 degrees east of London it 
would be I o'clock, P. M. ; and 16 degrees west of London it would ba 
but 11 o'clock, A. M. 
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26, When it is 12 o'clttck in London, ivliiit is the iioui- h 
Boston, 70 degrees west longitude from London? 

Ans. 1 o'clock 20 m. 

27, When it is 12 o'clock in Boston, what is the time ii 
London, Ion. 70 de-;. cast ? Ans. i o'clock 40 ra. 



COIIPOUIVI) ADDITION AND SUHTiSACTIOM. 



*rt. III.— I. A man bonghi 
a horsG for £33 10s. and a pair 
of oxen for £31 ll.v. 6^. Ilow 
much (lid boih cost 1 

3. If I purcho-ss a farm for 
£1093 4s. 8.i., for how much 
muit I sell it to gain £57 19s. 
8rf.7 

6. A pipe of ttino sprang a- 
leak, and 31 f[al. 1 qt. 1 pt. were 
lost, and thoro remained 86 gal. 
3 qts, 1 pt. How many gallons 
were there at tlrdt 1 

I. Tlicro was a silvBr tankard 
which weighod 4 lbs. 3 oz., tlio 
lid weighed 6 oz. 4 pwt. 6 grs. 
How much did Irath weigh T 

9. A merchant bought a quan- 
tity of sugar ; sold 9 cwt. 3 qrs. 
25 Iba.; had 7 civl. 2 qrs. 17 Ihs, 
left. How much did he buy? 

I I. From a piece of cloth were 
sold 6 yds. 2 qr:«., and there re- 
mained 32 yds. 2 qrs. 2 na. How 
much was there at first t 

13. A farmer has two mowing 
fields ; one contdns «B acres, 3 
ro., the other 13 acres, 2 to. 34 
rda. How many acres in both 7 

15. A note dated July 20, 1834, 
was paid in 9 mo, 46 d. At what 
time was it paid 1 



Art, 112.— 2. Ifapairofoxen 
and a horse cost £57 Is, M 2grs., 
and the horse cost £33 10s., what 
was (he co.iloftho oxen 1 

■I. If I sell a farm for£ll50 
4s. id., and gain i;57 i9s. %d. by 
Ihs bargain, what did the farm 

6. From a pipe of wine con- 
taiLiing 118 gallons there leaked 
out 31 gal. 1 qt. 1 pt. How many 
rsmained ? 

8. If the weight of a silver 
tankard and lid be 4 lbs. 9 oz. 4 
pwt. 6 grs., and the lid aione weigh 
Soz. 4 pwt. 6 grs., what was iLe 
weight of (he tnnkard ? 

10. A merchant bought n cwt. 
2 qrs. 14 lbs. of sugar; sold 9 
cwt. 3 qrs. 25 lbs. How much 
had he left 7 

13. If from a piece of cloth con- 
taining 39 yds. 2 na., were sold 6 
yds. 2 qrs., how many remained 1 

14. A farmer has two mowing 
fields, containing 31 acres, I ro. 
24 rds. ; one contains 12 acres, 3 
ro. 24rds, Howcnany acresdoes 
the other contain 7 

16. Anole dated July 20,183-1, 
was paid June 6, 1335. liow 
long was it on interest 7 
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COMPOUKD MULTIPLICATION AND DIVISION. 



Art, 141.— 2. ir 2 bushels 
of oats cost Is,, how much are 
they per bushel 1 

4. If 4 books cost 17s., what 
will 1 book co3t? 

6. If 6 yds, of cloth cost 18», 
id., how much is it per yard ? 

8. If 8 bottles contain 22 qts., 
how much does 1 contain? 

10. If 8 I 



2 8 3 videdintoSpaits, 
it is evident that one of these 
parts would be the price of one 
gallon. Thns, 1 pound divided 
by 8, gives a cipher as a quotient 
figure, which must be written 
under the column of pounds, and 
1 pound remains, which must be 
reducedtoshillings: 1X20—203., 
and Is. added— 2 Is. Dividing 
21s. by 8, we have 2 as aqnotient 
figure, and 6s. remainder, which 
reduced to pence, 6X 12^=60, and 
lOd. adiJed=70ii., which divided 
by 8=8ii. and 6d. over; reduce 
6d. to qrs., 6X4=249»-s., divided 
by 8— 3jrs.; we have then, £0 
2s. 81;, 3qrs., the answer. 



Art.l4S.— 1, If a bushel of 
oata cost 3s. Sd., how much will 
two bushels cost 1 

3. How much must be paid for 
4 books, at 4s. 3d. each ? 

5. What will 5 yds. of cloth 
cost St 3s. 8i per yard ? 

7, How much beer in 8 bottles, 
each containing 2 qts. 1 pt. 2 

9. If I gallon of molasses cost 
2s. Sd. 3qrs., what will 8 gEllona 



If one gallon cost 
3.?.8rf.3grs., it is ev- 
ident that 8 gallons 
a much. We 



£1 1 
will [ 

begin to multiply with the lowest 
denomination, which is ^things. 
8 times 3^s. are 2i<iTS. — 6d. Ogr. 
Place a cipher in the column 
of farthings, and jiroceed to mul- 
tiply the column of pence, reserv- 
ing the 6d. found in 24^s. to be 
added; 8 times 8d. are 64(/., and 
6d. added are 10d.=5s. lOd. 
Write the lOd. in the column of 
pence, and reserve the 5s. to be 
added lo the column of shillings. 
I^dy, 8 times 2s. are 16s., and 
6s. added are 31s,^£l Is. and 
lOd., the answer. 



Art. 145. — CoJHPOtJNB Mtrt- 
T1PLIC4TI0H is when the multipli- 
cand consists of different denomi- 



Miiltiply ike price by the quan- 
il<j, Vvfen the quanlUy does not 



Art. 146. COMFOOKD Divi- 

aiON is wl|pi the dividend consists 
of liiiierent denominations. 
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exceed 13, set down the price of 
one yard, ime pound, or one gal- 
fcm, etc., and ihe quantity under 
the lowesl/m-a mvlliplier, observ- 
ing to carry as ia Compound 
Addition, 



I. What will 9 yda. of cloth 
coat at 5s. firf, per yard ? 

3. What will 8 cwt. of cheese 
coal, at £l Ids. 5d. per cwt.? 

5. What will 24 yards of cloth 
cost at 15s. 3d. per yard 1 
£ I. d. 

15 3 When Ihe mvlti- 

6 plier is greater 

4 II Q than 12, aM is a 

4 composite namber, 

18 6 Ans '"'^'P'y h '" 

- gf^^ponent parts, 

as in the last example, 6 Xi=2i. 

7. What is the weight of 66 
casks of rdsins, each weighing ' 
cwt. a qrs. 12 lbs.? 

I. How much wil! 66 acres i 






t £7 9 



■11. Whatwillioa boxesof su- 
gar weigh, each weighing 2 cwt. 
1 qr. 14 lbs. ? 

13. Whatwili nsyds. of cloth 
cost, at £l 10s. Gd. per yard? 

15. How much cloth will bo 
required to make 121 coats, if, to 
make one, it requires 3 vds. 3 qrs. 
3na.T 

17. What is the value of 336 



I AKD DIVISION. 139 

exceed t S, divide bythetelwle aaanf 
tily at once, Jiivide the highest 
d^nomiaation by the divisor ; then, 
muiliply the remainder, ^any, by 
that nvmher vihich expresses houi 
Toany q/* Ike next louier denomiTut- 
. tion mike one of that, adding to 
the producl the next lower denam^ 
nation; divide this sum by tk« 
given divisor, and so proceed, 

EXAMPLES. 

2. If 9 yards of cloth cost £2 
9s. 6i, what will 1 yard cost 7 

4. If 8 cwt. of cheese cost £12 
3s. id., what is it per cwt J 

6. If24jiirdsofclo(hcost£l8 
6s. what will one yard cost 7 



)18 6 



When thedir 

Jj~^ J^ ttsor ts greater 

15 3 Ans. ^^^^l^^ „^^. 

her, divide by its eomponeat parts. 



12. If 108 boxesofsugar weigh 
'6 cwt. 2 qrs., what is the weight 

14. If 112 yards of cloth coat 
£I70 16s., what is it per yard? 
•^ If it lake 476 yds. 1 qr. 3 
make 121 coats, how mnch 
t require to make one 7 

. If 336 yards of cloth cost 



oiHpposUe muobor t 



WtiatlsCDmpDuadMultlpliCBtion? 3.CompoundDLVlBEon? 3. Rule 
iltiplicBtioEi? 4. Uute K>r CofDpounclDirisEDn? 5. How do yon pro- 
ilUpUertsacDinpuiutiumlwrt & WhDnlliedlvisoiie KFompotlla 
lultlgller iBj^rmler Uian 14 ubI not ■ 



. > comiHMae nambMt 
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yards of cloth, at 2s. bd per 
TftriJ? 

19. What will 153 barrels of 
Bugat weigh, each barrel weigh- 
ing 3 civt. 1 qr. 14 lbs. 7 

As 153 is not a composite num- 
ber, we will first find the weight 
of 100, then of 60, then of 3 ; the 
Boveral products added will be the 
answer. Thus : 



'N AND DIVISJON. 

£40 12s., what is iho coat < 
20. If 153 barrels of 



iglKof one barrel? 

When the divisor is not a com- 
pnsile rmmber, diviJe by the whole 
divisor at once, /tfter Oie manner of 
Lnng Division, 

Thus, taking the last question, 



33 


3 



10 


337 

163 


•i 






10 





14 



When tlie miJtiplier is not a 
composite number, and is hun- 
dreds, multiply by 10, and this 
produci by 10, which jcill give the 
product «f 100, and this by the 
number qf hundreds. For tens, 
multiply tlie product of ten by (lie 
number if tima ; for units, muZ(J- 
jdy the multiplkand. The seueral 
product! added will be the^muier 
sought. 



31. How much will a man 
spand in a year, if he spend 4d. a 
day? 

23. What is the value of 1900 
]rards of linen at 5s. S^d. per 



Ii516c' 



1 qr. 1- 



153)516 



U(3 c 



153)2143(14 lbs. 
153 



and there is a 
remainder of 
57. That is, 
if 153 barrels 
ivoish 516 



iiihsSc 



and must bo reducod to qnarters, 
iho next lower ilnnomination ; 
therefore, multiply 67 by 4, and 
to the product add the one quar- 
ter, and divide the amount, 229, 
by 153. We now liavo 1 qr. as 
ins qnotient, end a remainder of 
76, which mnat be reduced to 
pounds by multiplying it by 23, 
and adding the 14 lbs. to the pro- 
duct. Again, dividing by 153, wo 
have 14 lbs. as the quotient. The 
several quotients, 3 cwt. 1 qr. 14 
lbs.,are the answer. 

23. If a man in one year spend 
£6 Is. Bd. h&w much will he 
spend in a day ? 

24. If 1900 yards oflinsn cost 
£542 5s, IQd., what will one yard 
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9 fields, 



25. What wil! 68 hogsheads 
of lime cost, at £l is. 6JJ. per 



29. How many gallons of beer 
in 14 bottles, each containing 3 
qts. 1 pt. I gill? 

31. What ia Ihe weight of fi 
chests of tea, each weighing 3 
cwt 2 qrs. 9 Iba. 1 

33. How many aci 
each containing 12 
tds.l 

35. How many coids of wood 
in 37 piles, each conlaiiiing " 
cords, 28 ft. ? 

37. How much will 17 casks 
of najla weigh, each 
1 cwt. 2 qra. 16 lbs. 3i 

39. How many bushels of ap- 
ples can be put into 125 barrels, 
each containing 3 bu. 1 pk. 5 qts 
41. If a ship sail 2 deg. 30 
10 sec, in I diy,how fiir will she 
sail in 30 days ? 

43. If 3 men baild 14 rd) 
feet of wall in one day, how miicli 
will they build in 26 days 7 

45. If 1 yard of cloth cos 
£2 2s. 6d., what will 229 yard) 
cost! 

47. The moon passes through 
I sign of the zodiac in 2 A; 
6 h. 33 m. 34 sec. In what ti 
does it pass through 12 signs 

49. If one gallon of molasses 
cost 4s. id. 2qTS., what will 1000 



26. If 63 hhds. of lime cost 
J^73 3s. 5d., what is it per hhd. t 

as. Tf 26 yards of silk be worth 
£12 8s. Id., what will 1 yard be 
worth ? 

30. If 14 bottles of beer con- 
lain 12 gal. 2 qls. 1 pt. 2 ^Is, 
how much does 1 bottle contain J 

32. If 6 chests of tea weigh 
21 cwt. 1 qr. 26 lbs., what ia the 
weight of I chest ] 

34- IfinSfteldsiherearelia 

r, 3 ro, 25 rds., how many in 
I lield? 

36. If 37 piles of wood cont^n 

14 cords and 12 ft, how much 
1 pile? 

38. If 17 casks of nails weigh 

' cwt. 3 qrs. 23 lbs. 3 oz., what 

ill 1 cask weigh ? 

40. If 126 barrels contain 425 
bush. 3 pks. 1 qC, how much 

42, If' a ship sail 75 deg. 6 m, 
in 30 days, how fur will she sail 
in 1 day ? 

44. If 3 men build 376 rods, 
10 feet, in 26 days, how mnch da 
they build in 1 day ) 

46. Bou^t 329 yards of cloth 
for £486 12s. 6d.; what did it 
cost per ya.rd 1 

. 48. If the moon pass through 
12 signs of the zodiac in 27 days, 
7 h, 42 m. 48 sec, in what time 
does it pass through 1 sign T 

CO. If lOOOgallonsofm'- 
cost £210 Ss. id., what is u per 
gallon! 

62. If 108 pounds of tea cost 
£45 13s. 6ii, what will 1 pound 
cost! 

54, If 345 quintels of fish cost 
£409 135. Sd., what was it per 
quintal t 



Art. 147. — A concise view of the application of the prin- 



^b, Google 



Add 2 tens and 2 units. Add ^2 and 2 shillings. 

Opei-aiion. Operation. 



Add I ;ind J. 

^ X2 = f, and ^-f-l = -J ^-ins. 

/»* eacft cose it appears thai the nvmbe^-s (o hs added must 
he reduced to the lowest denomination mentioned ; and alio, Ih^it 
they are reduced bij multiplyinn tlm higher bij that numbeir 
wMck expresses how many of the iower make one of lite higher. 



SUPPLEMENT TO COMPOUND NUMBERS. 

Art. 148. — 1. WLat is the weight of two pieces of gnli!, 
one weighing I Jb, oz. 6 pwt. 4 ^'rs. ; the other, 2 llis. 3 ok. 

8 pwt. 16 gi-s.? Am. 3 Ihs, 3 oz. 14 pwt. 20 grs. 

2. A miin lias one wedge of gold, weighing 25 lbs. 3 oz. 
12 pwt., ™d another weighing 1 lb. 11 oz. 12 pwt. 1 grs. 
"What is the weight of the two ? 

Am. 27 lbs. 3 c®. 4 pwt. 1 grs. 

3. A silversmith had a quantity of Mlver, weighing 21 lbs. 

9 oz. After refining it by meltii);T, it weighed 15 lbs. 10 oz. 
11 pwt. 19 grs. What was lost IJy melting? 

Ans. 5 lbs. 10 oz. 8 pwt. 5 grs. 

4. What is the sum and difference of 3 !bs. 10 on., and 
2 lbs. 11 oz. 7 pwt. 4 grs.? 

, J Sum : 6 lbs. 9 oz. 7 pwt. 4 grs. 

Jins. -f^ jjjjfgj.gg^ . JO ^2. 12 pwt. 20 grs. 

5. What will 13 lbs. of coffee cost, at Is. 2d. Zqrs. per 
pound? Am. 15s. \ld. Sjrs. 



^b, Google 



SUPPLEMENT TO COMPOUND NUMBEHS, 143 

fi. Wliat will il yards of cloth cost, at lis. 9^. per yard? 

Jns, £41 lis. 3d. 
"1. How much will 10 cwt. of lead eoKt, at Id. per lb. ? 

Ans. £32 13s. id. 

8. What is the value of 7 cwt. of sugar, at i^d. per lb. ? 

Alts. £15 10s. id. 

9. What is the weight of 4 hogsheads of stigM", each weigh- 
ing 7 cwt. 3 qrs. 19 ibs. ? Ans. 31 cwt. 2 qrs. 20 lbs. 

10. Bought Ij doz. large silver spoons, each weighing 3 oz. 
5 pwt. ; two do/, teaspoons, each weighing 15 pwt. 14 grs. ; 
tliree silver cups, each weighing 9 oz. 7 pwt. ; two silver 
tanLirds, each 21 oz. 15 pwt. ; 6 silver porringers, each II oz. 
18 pwt. What is the weight of the whole ? 

Ans. 18 lbs, 4 oz. 3 Jiwt. 

11. K oils cost £d lis. Gd., what will I ell cost? 

Ans. 19s. Id. 

12. What must a man spend per month, to spend £17 14s. 
Gtl. in a year'? Ana. £1 9». e^d. 

13. If 8 cwt. of cocoa cost £15 lis. id., what is it per 
pound? Atis. id. Igr. 

14. If 132 bushels of oats cost £20 I2s. Gd., what is the 
cost of one bushel? Ans. 3s. Id. 2qrs. 

15. If 147 bushels of corn cost £i1 12s. 6d., what does it 
cost per bi\she\ ? Aas. 6s. 5d. 3grs. 

16. If I'acre produce 152^ bushels of oats, how much will 
a square rod produce ? Ana. 3 pks. 6 qts. 1 pt, 

17. How much wood in 11 piles, each containing 120 cords, 
1 cord-feet, 11 solid feet? 

Arts. 1330 cords, i cord-feet, 9 solid ft, 

18. Multiply £80 12s. Gd. by 9 ; divide the product by 6 ; 
multiply the quotient by 4 ; divide the product by 12, and 
give the result? 

19. If ittake apritUer297h. 59 m. 24 sec. to set 108 pages, 
how long will it take him to set 1 page ? 

Ana. 2h. 45 m. 33 sec. 

20. A person wishes to draw a pipe of wine into bottles, 
containing a quart, 2 quai-ts, Ij pint, ^ pint, of each an equal 
number. Hoiv many must lie have ? 

Arti 149t — When it is required to find how many times 
several quantities, each an equal number, may be had in a 
given quantity — 
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RULE. 

Seduce the given quantity to His lormst denomination men- 
Uoned, for a dividend, and each of tlie other quantities to the 
same denominatioa, and add them iogeiker for a divisor. The 
quotient v>ill he the answer. 

1 quart :^ 8 gills. The 1 pipe reduced to 

2 quarts=16 gills. ^lia equiils 4032 gilis, and 
IJ pints = 6 gills. 4032-^32=126 bottfes, the 

^ pint :^ 2 gills. A'osioer. 

82 gills. 

21. How ma.uj biishej, iia!f l>ua3iel, and peck baskets, of 
each an equal number, will it take to ccaitain 175 bushela ? 

22. There are four fields, one contaiuine 10 acres, 2 roods; 
another 9 anres ; another 1 1 a«rea, 3 Mxids ; another 6 acres, 
3 roods, 30 rods. How raany shares, of 65 rods each ? 

Am. 94. 

23. A man left $1043.28 to be divided as follows : His wife 
is to have two thirds ; of the other third, his sister is to have 
one-half, and the remainder is to be divided between two 
nephews and nine distant relatives. To one nephew he ^ves 
3 shares, to the other 2, to each of the relatives 1 share each. 
What is the share of each respectively ? 

- Wife, .$695.52 

Sister, 113.88 

; ITephew, 37.26 

'o. 24.84 

L Kelatives, 13.43 

24. What will 150 acres of land cost, at £5 6s, Qd. Iqrs. per 
acre? Ans. £833 19s. 61?, 

26. A. values a piece of land at $120, B. at $100,0. at $110. 
What is the average judgment ? 

A. 1 $120 The average is found by dividing the sum 

B. 1 100 of the several judgments hg the number of 

C. 1 no judges. 

3 ) 330 

$110 Ans. 
26. Two gentlemen wished to exchange vehicles. One was 
a gig, the other was a wagon ; but not being able to agree as 
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to tlie condilions, referred tlie matter to A., B. and C, who de- 
cided as follows ; A. said the ovrner of Iho gig should pay the 
owner of the wagon |20, and E. Siiid he should pay glS ; but 
C. said the owner of the wagon should pay the owner of the 
gig $10. What is the average judgment? 

Ans. The owner of the gig must pay fSj-. 

In cases where the judgment of the referees is part on one 
side of .the (juestion, and part on the other, subtract one side 
from the other, and divide the remainder by the number of 
referees, and the quotient will be the answer. 

27. A, and B. wish to exchange watches, but cannot agree 
upon the difference. They refer the inatter to C, D. and E., 
and agree to abide by their decision. C. gives his opinion that 
A. should give B, $Z. D. thinks the difierence in B.'s favor is 
$4 ; but E. takes the other side of justice, and says B. should 
pay A. at least $1. Wliat is the average judgment? 

Ans. A. must pay $2. 



SUPPLEMEST TO FRAGTIOSg. 

Aft, 150. — Afaclor may lie transferred from l/te numerator 
of a fraction toils deaomiiialar, and from its denominator to its 
numerator, without altering tlm value of the fraelion. Thus, 
J=i^i=S^§^.J. Let it be required to separate the terras 
of .j-^ into their prime factors, and transfer the factor 2 from 
numerator to denominatoi', and the factor 5 from denominator 

to numerator. Thus, j'5-|^=sxs=|=f-^i=t X|=tV 

On wcai, principle is the factor 2 transferred from numera- 
tor to denominator, and the factor 6 from denominator to nu- 
merator ? 

On what page is the principle first illustrated? 

Repeat the language. 

Separate the terms of the following fractions into their prime 
factors, transfer as above, and illustrate. 
tV 55' ■Ff' iS'^s- 



mdf? Am.^ = l%. 
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2. If a man receive ij- ol' a dolliir I'or 1 day's v.-ort, ^' I'oi- an- 
other, and f for anol!if;j', how much does he reutive lor the 3 
days' work "! Ans. ^2j. 

3. If I receive ^ of a cord of bark from one m;.n, and g from 
another, what part of a to;-d do I receive from both? 

Am. Ij\. 
4; Add S^, G^, 2^, I J. A},s. 15f. 

5. From | fake ^. y)/is. |. 

6. From 12j take 10^. Ans. 1|. 

7. Bought a piece of land containing 40}^ neves. Sold 21 j 
acres. How raanj' were there left ? Am. 28^. 

8. From -J- of a dav take -^ of a minute. 

Am. 5 h. 59f^ m. 

9. From | of -^ of J^ tfike i of f of J. Ans. |. 

10. A man had 3 bags of money, containing in »J1 450 lbs. ; 
m the first b:ig he had 230J1 !bs., in the second lOOJf. How 
many were there in the third ? Jus. 110j|. 

11. From IJ of a pound take ^ of 3 of a of ^ of | of 8 shil- 
lings. Ans. £§f-J-. 

12. If a bushel of corn cost | of a dollar, what will l of a 
bushel cost ? Atis. S^A- 

13. If ^ of a hiishul of corn cost /j of a dohar, how much 
must he paid for 1 busliel ? Ans. $^. 

14. If A^ of a hogshead cost i^^-f, what will be the cost of 
?jf ofahhd.? Atis. £11\. 

15. Multiply 80 b74J of ^of^of |, ajid divide the prod- 
uct by i of 8 of ^ of 2-J-. Ans. Of 

16. Divide \ of J by -| of -}. Ana. ^, 

17. Reduce | of a pound, avoirdupois, to the fi'action of a 
cwt. Aks. j^g. 

,18. Multiply J of a day, rc'duced to minutes, hy the frac- 
tion J. Ans. 315 m. 

19. Reduce 3s. 6d. to the fraction of a pound. Ans. '£^„. 

20. Reduce j J j cwt. to the fraction of a pound, avoirdupois, 

A,ts. |. 

21. What is the Talue of -Jl of a dollar ? Ans. 5s. 'lid. 

22. Wliat is the value of |f of a Julian year ? 

Ans. 257 d. 19 h. 45 m, 52^f .sec. 

23. What is the value of yV °f ^g'li'^oa? Aii^. 18s, 
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24. Eeiliico 4 civt. 2 qrs, 12 lbs, 14 oz. 12^ dre, to the 
fraction of a ton. Ans. -j'j-. 

25. Eoduce 10 h. 30 m. Soj^s. to tlie fraction of a day. 

20. Reduce 2 qre. lbs. 10 oz. T^J drs, to tlic fraction of a 
cwt. Ans. j^. 

27. If 100 oranges cost lO^s., how many hundred may be 
bought for 105||s. ? Am. 10|-. 

23. IIow much ivill J cwt. cosl, at 15^. per cirt. 1 

Ans. 3s. Uid. 

29. If -J of a yard cost ISd., what will 1 yard cost? 

Ans. 2s 

30. If f of J of I of a ship be worth ^ of f of ^ of tha 
cai^o, valued at $3)5,000, what ia the value of the ship ? 



CntCULATING DECIMALS. 

Art.lSl.—CiRcunTiKo, or Ueoubrcng Decimals, are those 
that consist of a repetition of a number of digits, as .646404, 
etc., .4127127127, etc, ; in fact, every decimal that is not finite 
is a circulating decimal, or is Buch, that if continued far enough, 
the same figures will again I'ecur ; but it is only those of which 
the periods of circulatioa consist of a few figures, that gener- 
ally recdve the definition of CirciiLiting Decimals. 

when the circulation consists of the same digit repeated, it 
is called a Simple Circulate, and is distinguished by a point 
placed over it; thus, .111, eto,=.i ; .833=.3, etc. When 
the period of cireulation conasts of more tlian one digit, 
it is called a Compound Circulate, and is distinguished 
by a point over the first and last repeating figure ; thus, 
.234234234, etc.=.234. A Mised Cii-culate ia that which 
has other figures in it that are not repeated, as ,7848484, etc., 
and these are represented thus, .784. 

As all operations, as multiplication, division, etc., of these 
numbers may be performed by the same rules which are giveu 
for common decimals, and as hut few cases occur in which 
those ndes are not to be preferred, some ndes only will b» 
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given for the roducLion of lyrciilMtiiig decimals to vulgar fifie- 
tions, leaving the student to apply the nil.s. 

If, however, he should wish to puisue the sub jcet further, he 
can find his curiosity amply gnitified by consulting the follow- 
ing authors; Brown, Cunn, Malcolm, Emeison, Donn, and par- 
ticularly Henry Clarke ; also, Dr. Wallis, all of whom have 
trca,ted at some length the theory of Circulating Decimals. 



REDUCTION OP CIRCULATlJir. DE^CIMAI.S. 

Art, 152, — To reduce a s[m|ile, or compound circuLite, to 
ila equivalent fraction. 

RliLE. 
Take the given decimal, rjmsklered us a whole numher.for Ike 
numerator ; and as many 9's an ikei-e are plucca in the circulate, 
f(te the denominator. When there are any integral figwrts in 
the drculate, as many ciphers must he dnnexeil to the numerator 
as the highest place in the repetend is distant from the decimal 
point. 

EXAMPLE.-!. 

1. The circulate — .0— j= ^. 
2. 

.00= ^= Vr 
2.0G3 = 2b^3S^ = 2j't-. 
5. • - i.62= l-=-f 

Art. \5Si — To reduce a mixed circulate to its equivalent 
fraction. 

RULE 

Suht^ct the finite part of the expression, eonsideiid as a 
whole numier,/rom the whole mixed r^lend, taken in the same 
manner for the numerator ; and to as many 9's as tlwre are re- 
peatinff places in the circulate, annex as many ciphers as then 
are finite decimal places Jvr a denominator ; thus—^ 

1. The circulate— .138=-L3^lS.= J2^=j=^. 

2. Again— 2.4i8^2*-i^^<^24ii = 2|?, 

Obs. — Tias raJe, as it i? not of grait practicnl utility, may be passed 
over untU the review. 
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RATIO AND PROPORTION. 

Art. 151. — We arrive at a knowledge of particular qiianti- 
ties by comparing them with other quantities, which are either 
equal tOj or greater or less than those which are the objects 
of inquiry. We may inquire, how much greater one quan- 
tity is than another ; or how many times tlie one contfuns the 
other. The answer to either of these inquiries ia termed a ra- 
tio of the two quantities. One is called arithmetical, and the 
other geometrkal ratio. 

Art. 155i — Arilhinelical ratio i« ike difference between two 
quantitiea. Thus, the arithmetical ratio of 6 to 3 is 3. It ia 
sometimes expressed by two points pl.icod horizontally be- 
tween the two quantities; thus, 6 ■■3=3, which is the same 
as 6—3=3. 

Art. 156. — Oeonietrical ratio is tlie quotient arising ffom 
dividing one juantitij by anoiJier. Thus, the ratio of 6 to 3 is 
^, or 2. Gfeometricai ratio is expressed by two points placed 
one over the other, between the two quantities compared ; 
thus C ; 3=2. If the ratio is not specified, it is always under- 
stood to be geometrical. 

The two quantities taken togetbor, are called a couplet. 

The number which is "lompai'ed, being placed first, is called 
the antecedent, and that with which it is compared, the con- 
sequent. 

Of these three, the antecedent, the consequent, and the ratio, 
any two being given, the other may be found. 

EXAMPLES. 

1. If the antecedent be 16, and the con.jequent 4, what is 
the ratio? Ans. 4. 

2. If the antecedent be 18, and the ratio 3, what is the 
consequent? Ans. 6. 

Art. 157. — Inverse, oi- reciprocal ratio, is the ratio of the 
redprocala of two quantities. 

Obs. — The redprocal of Rny quantity ia a unit divided by Ihat quan- 
tity. Thus, Iha redprocal of 4 is i, the reciprocal of 8 i3 J. 

The reciprocal ratio of C to 3 is 1 to | ; that is, \~^, which 

QrasTioss.-l. miat IsRiiliu? SJ. What isarilhmelioiL nilLo! 3. Whot la geo- 
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is equal to |. Hence, a reciprocal ratio is oxpveased by in- 
verting the terms of the couplet. The reciprocal r:itio of an- 
tecedent to consequent, is the direct ratio of consequent to 
antecedent. The direct ratio of 6 to 3 is f =2. The recipro- 
cal ratio of C to 3 is f =J. 

Art. 158. — Compound ratio is the ratio of the products of 
ike corresponding terms of tim or more simple ratios. 

Thus, the ratio of 9 

And the ratio of 



Art. 159. — In a serien of ratios, if the consequent of each 

preceding couplet is the antecedent of the folloviin<i one, ilte ■ratio 

of tlie first antecedent to the last consequent is equal to that 

wkieh is compounded of all the intervemnff ratios. Thus, 

12 : 6 

6 : 18 



Art. IWi — If we multiply all the- antecedents together, and 
all the consequents together, it will be found that the ratio 
of the products of the antecedents to the product of tlte conse- 
quents, is equal to the ratio of 12, the first antecedent, to 4, the 
last consequent, which is ^ ^3. 

Osa. 2. — Eejecting; all fho aiitecedcnte but the first, and all tlie cnnpe- 
qaents but the last, ia c^ncelliiitj; equal &ctors fruui divklHiida and divi- 
sors. (See Art 4!.) 

Art. 16l> — If, 'w the several couplets, the ratios are equal, 
tlte sum of all the antecedents has the lame ratio to the iiim of 
all the consequents, which any one of the antecedents has to its 
consequent. T'lus, 

12 : 6 = 2 Obb. 3.— It n'ill bo observed, in 
10: 6 = 2 tills enunplc, that the tenua of the 
8 ■ 4=:2 ratio are not U5pd as Eiolors. TIio 
„ \ „ „ r.itio is, therefore, not a compound 

36 : 18^2 
It has already been shown (Art. 44) that to multiply the 



diyidend with a given divisor, is tlie s 
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quotient, and to multiply the divisor with a given dividend", is 
the same as to divide the quotient. In Fractions the same 
principle was recognised, with this difference only in the mode 
of expression ; we substituted numerator for dividend, and de- 
Hfmiimiar for divisor. We shull now substitute antecedent for 
numerator or dividend, consequent for denominator or divisor, 
and ratio for value of the fraction. 

Art. 182. — To muUipty the antecedent, or to divide the con- 
sequent, is the same as to multiply the ratio. (See Art. 44.) 
Thus the ratio of 12 : 6 is 2 

Multiply the antecedent by 2, the ratio o( 24 : 6 is 4 
Divide the consequent by 2, the ratio of 12 : 3 is 4 

Art. 163. — To divide the antecedent, or to mulliply llm con- 
tequenl, is the same as to divide tlie ratio. 

Thus, the ratio of 8 : 4 is 2 

Divide the antecedent by 2, the ratio of 4 : 4 is 1 
Multiply the consequent by 2, the ratio of 8 : S is 1 
Art. ISl. — To mill tipli/ both antecedml and conseqtunt by 
the same quantity, does twt affect tlie ratio. 
Thus, the ratio of 6 : 3=2 1 

Multiply both tei-ms by 3, 18 : 9=2 > tlic same ratio. 
Divide both terms by 3, 2 : 1=2 ) 
The ratio of tvio fractions, which have 
tor, is the ratio of their numerators. (See Ai 
t : 4=2. 

The direct ratio of two fractions winch hate 
merator, is the reciprocal ratio cf their denomimt s (Sep 
Art. 77.) Thus, 2 : |=f 

Art, 163i — A fiictor may be transfeired from antecedent to 
consequent, and from consequ(.nt to antecedent without alter 
ing tile ratio ; observing, that when a factor is transferred it 
becomes a diwsor, and when a divisor is transferred, it becomes 
a factor. (Sue Art. 150.) 

Thus, the ratio of 16 : 2X4=2 ).,„ „„^ „,- 

ni_ c ■ .1 c . n 1 H . nt toe same ratio. 

Transferrmg the factor 2, j ■ * =2 | 

Art. 166. — It may be obsened, m regard to ratio, tliat it 
ejiists only between quantities of the same nature, or, the 
things compared must be so far alike that one mav be said to 
Ve larger or smaller than the othi r For example, a rod can- 
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not be snid to be longer tban an hour, nor can Uiero be a coni- 
ptirison between them in any respect, for there is no common 
property. But a rod Ciin be said to be longer than a foot, for 
It ia made up of feet. Thoro may be, however, a relation be- 
tween the numbers whith stand for quantities of a dissimilar 
natui-e, TJius, the ratio of 10 to 8 is 2. No 6 ay sta 1 
for rods, and 8 for hours, which thinip bear no on to e i 

Tlie subject of ratio is of incalculable impo "tt o s n e t 
lies at the foundation of oil arithmetical in es ira on T b 
practical natui'e of ratio will be seen liy the f ow nc e amp e. 

1. If 6 yards of cloth c<st 30 dollars, w d 12 ya da 

cost ? The ratio of 12 : is 2, which shows that 12 is twice 
as krge as 6. It is, therefore, plain that the cost of 12 yards 
will be as mucli greater tban the cost of 6 yards, as 12 ia 
greater than 6. Therefore, 30X2=00, the cost of 12 yards. 
Again, if we know the price of 1 yard, we can repeat this price 
12 times, and thus obtain the price of 12 yards. If 6 yards 
cost 30 dollars, it is evident that one-sixth of 30 will be the cost 
of 1 yard. Although, strictly speaking, there is no relation 
between the cost and the number of yards, yet the ratio of 30 
to 6, considered as nambeis merely, is a number which will 
repi'csent the cost of I yard. Therefore, SO : 6=5, the costof 
1 yard, and 5 X 12=00, the cost of 12 yards, as before. 

If we now compare tlie cost of the second wifli the cost of 
the first piece, we sliall find that the ratio is equal to the ratio 
of the length of the second piece, to the length of the first 
piece. Thus, 12 r 8=2, and 80 : 30=2. 

When two or more couplets of numbers have equal ratios, 
these numbers are said to be proportionals. Hence, (Art. 16V,) 
Proportion h an equalUy of ratios. 

Arithmeticid Proportion is an equality of arithmetical ratios, 
and Geometrical Proportion is an equality of geometrical ratios. 
Proportion may be expi'cssed, either by the common sign of 
equality, or by four points placed between the couplets. 
Tims— 

8 ■- 6=4-- 2, or 8 ■■ 6 : : 4 ■■ 2, arithmetical proportion. 
12 : 6=8 : 4, or 12 : 6 ; : 8 : 4, geometrical proportion. 

The latter is read, — the ratio of 12 to 6 equals the ratio of 
8 to 4, or 12 is to 6 as 8 is to 4. 

The first and last terms are called the ejrtremes, and the oth- 
ers the means. 
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Aril 167. — The number of terms must be at least four, for 
the equality is between the ratios of the couplets ; and each 
couplet must have an antecedent and consequent. There may 
be. However, a proportion between three quantities ; for one of 
the quantities may be repeated, so as to form the two terms. 
Thus, 6: 12:: 12:24. 

Art. \6&i — If four numbers are in geometrical proportion, 
the product of the extremes is equal to the product of the 
means. Thus, 12i8:: 15: 10, for 12X10^8x15. 

Art. 169. — By multiplying the estremes and means together, 
a proportion is reduced to an equation. When the product of 
any two numbers is equal to the product of any other two, the 
numbers may be formed into a proportion by taking the factors 
on one side of tJie equation for the extremes, and those on the 
other for the means. Thus, 4x3=0x2. Making 4 and 3 
constitute the extremes, and 6 and 2 tlie means, we have the 



following proportio 
following equatioi 



i; 4:2: 



Form proportions of the 



OX 8= 4x12 
3x12= 4x9 
4x 7 = 14x 2 
-8x 9:=12x 
Art, no, — Iti compounding proportion, equal factors may 
be rejected from antecedents and consequents. Thus : 
12: rf::9: S 
A: !)::3: 
8:2O;:0:15 
12 : 20 ::9:lo 
Art, 171, — If the corresponding terms of two or more ranks 
of pniportiona' qujmtities be multiplied together, the products 
will be proportional. Thus : 



12 : 



6:2 



120:20 
Art. IK.— If the terms in one 
divided by the corresponding terms 
tients will be proportional. 



48:8 

ank of proportionals be 



I another rank, the quo- 



Thu 
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Arti 173. — if to or from (lie. terras of any propoi'tion, there 
be iwlded or subtracted tiie corree ponding terms of any otber 
proportion, liaving tba same ratio, their sums or remainders 
will be pixiportional. 



TJius, 






Ui7: 


:10: 


8 


4:2: 


: C: 


3 


18:9: 


":"227 


Ti 


10:5: 


:10; 


5 



Art. 174.— A factor may bo transferred fi'om one mean fo 
the otlier, or fiom one extreme to the other, without altering 
the ratio, 10:8:: 12:6. 



TmcJier. Wlvat aro tho Eictors of the niitcceatnt of the first couplet ? 

SelaJai-. 4 and 4. 

T. Ti-aiafcr one of tliese io Ihe oon'cqiictit, nnd illusfrate. 

S. 4 L J ; : 12 ; fl. To divide aiiteccdcut atid conacq\ient hy flie sania 
qimntity, does nut affect the mlja 

T. How doe* it appear timt tlie antecedent lias been divided I 

S. We Lava removed fi-om it Ihe fnetor, 4. Removing a factor from 
any quantity, divides by tlat factor. 

T. Wliat are Uie factors of tlio antecedent of the second couplet ( 

S. 4 and S. 

T. Tmiisfer the 4 fo tlio consequent, and illustrate. 

S.i:ir.3,;. 

T. Eernove tlio denominators ffom (lie consequent?. 

fi 4,;8::3:B. 

T. What effect opon the contqiicnts has removing the denominators I 

T. Ls tlicre a proportion between tlie four following numbers ! 4 : 2 : ; 6 
: 3. Illustrate. 

S. 4X3=SX8. 

T. Remove ilie fiietor. 4, from f he left of the eqoation, and illustrate. 

,. 2Xfi Til divide botli moinbera of ilj3 equation by the same 

4~ ' quantity, does not affect the equation, 

T. Do the h\a- follcnving nnn.bers, 16 : 8 : : 12 : 6, constitute a propor- 

S. They da 

T. How do yon know t 

a Tlie ratios between the couplets lire equal. 

T. Divide tlio consequents by 2, nnd -nill there then be a proportion) 

S. Tliere will 

2'. Are not tlie mtios affected ! 

8. Tlicv are. 

T. Why (lien i^ not the proportion degtroyed i 

S. Tlio ratios nro still equal 

T. \a what, (hercriire, Hn,s proportion ccaisist } 
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T. How J^. j'ou asc«r(ni.i M-hisn liio r;iti<is bio ?(iii 

S. By dividing the antecodeuts by tliu ccnisequvu 
Eequeiita by mitcccdents, or by multiplyiug iLe txiri 

IS togeUiLT.. 

How do you i 
a proportion from 

proportion; 5:10::4:d. Add 2 to encli lUBmbcr of tlic eqnatioii 
the equalion afleoted J Wlij uut ! Add 2 tii oub member, uiid B lo tlie 
otiier. Is tlie equation now afiucleil ? Repeat tht axium. 

Let the teaclier multiply exercises of tliis kind. 

Art. 175. — Inverse, or reciprocal propoitioii, is ati cqii.;!!'}' 
between a direct and reciprocnl ratio. Tlius, 4:2:;^;^. 
That is, 4 is to 2 as S is to 6 reciprocally. Sometimes the or- 
der' of the terms is inverted, without writing tliem in the form 
of a fraction. Thus, 4 : 2 ; : 3 : 6, inversely. In this case the 
firat is to the second as the fourth is to the third. 

We have seen that a factor may be removed from antece- 
dent to consequent, and the reverse, and the proportiou still be 
presei-ved. 

Art. 176.' — Tlie tei-ms of tlie proportion may also be clianjiied, 
provided that the equality of the ratios be not affected. Thus, 

12: 8::15:10 
12:15:: 8:10 

8: 10:: 12:15 

8: 12:: 10:15 
10: 8:: 15: 12 



In all these ch;tnyes the product of the extremes ivill be 
found equal to tlie product of the means. If, therefore, wc 
have the product of the extremes, and one of the moans, it is 
easy to find tlie other. We can, therefore, find any one term 
of the proportion when we know the other three, for the term 
Boaght must be one of the extremes, ot one of the means. 
The operation by which, three terms being given, a fourth pro- 
portional is found, is called the " Kule of Three," or " Kule of 
Proportion." There must alivaya he thi-oe terms or numbers 
given, two of which are of the same kind, and the other of the 
kind of the answer required. 



^b, Google 



SliMPLIJl PROPOETION, OR EULE OF THREE. 

Art. 177. — Pro] portion ia i>f tn-o liinils, Direct and Inverse, 
Proportion is dircci, wlicn the ratios aiC in tlie order in which 
the question is proposed; Iiivei'se, when one of tlie ratios is 
inverted. A question is kooivn to belong to Direct Proportion 
when more requires more, or Una requires less. More requires 
more, when the second term is greater tlian the first, and re- 
quires that the fourth be greater than the third. Less requires 
less, ivhen the second term is less th;m the first, and requires 
that the fourth bo less than the third. 

1. If 3 men build 12 rods of wall in a given time, hoir 
many rods ivjil G men build in the same time ? 

In this question the nitios are in the order in ivhith the 
question is j reposed, 3 ; 12 ; i i the answer. Moi^e requires 
more: for, tvidently, men will perform more htbor in the 
same time than 3 men. 

We may employ the same numbcra in the proposal of a 
diifercnt question, and the ratios will be inverted. - 

2. If 3 men perform a certain amount of labor in 12 days, 
in' how many days would men perform the same 1 

In this question more requires less : for G men would re- 
quire less time to perform the s:ime amount of labor than 3 
men ; 3 is to G recipi'ocallyas 12 is to the answer, i : -J ; r 12 : 

Of the three terms given in Proportion, two are called the 
terms of coudili-iit, and one the term of demand. Tlius, 3 
men, 12 days, are the terms of condition, and 6 men the term 
of demand. 

It may he observed that, in Pmportional questions, the 
term of demand is the only term which picsents any difficulty. 
Tlie two other terms simply state a fact, or the condition upon 
which the conclusion rests, and are to be employed as the 
means of solving the difficulty. ITio answer to the question 
proposed, in Direct Projxirtion, depends upon the ratio of the 
term of demand to that term of the condition, which is of the 



111 ufTbreeDirecl? Dluiiiu 
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same name or kind. In Inverse Fro^jortinn, the answer depenfls 
not upon tlie ratio of demand to condition, but of condition, to 
demand. In eitlier case, tins rutio inultiplji.'d into that term, 
■which is of the same iiiime or kind as the ansivcr required, 
gives the desired result. 



Solution of QueUioH 1*7. 



time, than 3 men, ^—H. They 
would perform twice as miicli. 
The first step in solving a ques- 
tion is to find the ratio; the sec- 
ond, to mnitiply. If 3 men build 
12 rods, tbcu d men will bull J 
I of 12=24 rods. 



dollars, how a j d II 11 

Docs this qnesl n bel g t 
Direct or Invo P port n i 

How do you kn ? 

What is m nt b m 
quiring more 1 III by 

smple 3d. 

Which is th I m fd n d? 

Which are the t.rms of con 
ditlon? Suiti the question ac- 
conJing lo the example given. 

What is the first stop in the 
solution ? What is llic second ? 

Which term presents the diffi- 
colty ? 

How are the other lerms to ba 
employed ? 



Sidal 



I of Question 2d. 



expresses liow much less lime <i 
men would require than 3 men, 
to perform the same amount of 
labor. 

If 3 men will perform a certain 
amount of Inbor in 13 days, 6 
men will perform the same in ^ 
of 12=6 dnys. Aido. if it lakes 
3 men 13 days to perform a cer- 
tain amount of labor, it will tako 
1 man 3 linvis as ionjr, 3X 13^ 
36, and fi men one-sixth as long 
as 1 man, 36-^6^6 days. 

4. If 7 men reap a fieJd of 
grain in 14 days, how many men 
can reap the same in 21 days? 

Does this quustion belong to 
Direct or Inverse Preporlion ! 

Hnw do vou know t 

Wliat is"' meant by more re- 
quiring lossT 

How do you know when more 
requires less 1 

Are iho ralioa direct or re:;ip- 

What do you moan by a recip- 
rocal ratio 7 

Is the ratio that of the demand 
to (he condition, or of the condi- 
tion to the demand 1 State the 
question, [uid illustrate. 



Art. 178. — It has been stated that, in Proportion, we have 
cither the two extremes and one of the means, or the two 
means and one of the extremes given, to find the other. 
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1. Th; p\trcm;H in a proporlion ! 2. The extremes in a propor- 
are 12 aad 4, one of the m^ans S. tion arc 1 2 and 4, nnd one of the 
What U iho other mean ? m.?ans 8. \Vhnt is tlie other 



3. The mi^nns It 
e S and 6, anil n 



a proportion 
f the e 



treraes is 4. What ia the other 
extrems ? 

5. If a man iravel itl 3 days 
30 milos, how many miles can he 
travel in 9 days 1 

Operadon. 
^X60—180 Ans. 

If hs Iravel 60 miles in 3 days, 
lh5 ratio of 9 to 3 shows how 
many more miles ho could travel 
ia 9 days than in 3 days. 



4. Tha means in a proportion 
re 8 and 6, and one of tlie ex- 
■ernes is 12. What ia the other 
xtreme? 

6. Tha estremea in a propor- 
lon are 12 and 9, and one of the 
leans is 4. What is the other 



a propor- 
12 and 9, and one of the 
ia 27. What is the other 



RULE. 

I. Wrile that term of the condition which is of the same 
name or kind aa the foarl/t term, or answer required, for the 
third term. If the Proportion be Direct, write that niimber 
which ecjir esses the demand for the second, arid the remaining 
term of the condition for t/ie first. If the Proportion be 
Inverse, write t/ie number lohich expresses the demand, for the 
first, and the remaining term of l/te condition for the second 

II. Mulliphj the second and third terms lojethci; (tnd divide 
the product hy tlm first. 

III. If the first or second terms consist of different denomina- 
tions, reduce both to t/te lowest mentioned. If the third term 
eoasisi of different denominations, reduce it to the lowest,orthe 
loiser to a fraction of the highest. 

IV. Since the second and third terms are factors of a divi- 
dend, and the first terjii is the divisor, any factor common to 
the first and second or first and third terms, may be receded. 

Oes. — For tlie statement of a qneation proporfionally, the foregoing is 
tha rale, but for piiictiee, fJie following has nmnj advimtages: Ist^ fi is 
more convenient for cancelling; ; 2d, We avoid all fractions in the opCTa- 
tion ; 3d, We can often avoid the labor of the rcductjon of the terms. 
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EULEFOR CANCELLING. 

Draw a psfpendicular line, awl place the sign of t?te ansuier 
on the left, (if ilie answer is to he in dollars, this $ is called the 
^S^ i if pounds, this £,) and the term which expresses the de- 
mand on the right of Ike line, and that term of ike condition, 
which is of the same name or kind, on the left, and the remain- 
ing term of the condition, on l/ie ri^hl. Reduce, cancel, multi- 
ply, and divide, as before directed. 

If we do not wish to consider whether the proportion bo 
direct or invorBe, the following may be adopted : — 

RULE. 

Write that numher which is of ike same name or kind as the 
answer to tlie question, for the third term of the 2'roportion. If 
the answer is greater than the third term, write the greater of 
the remaining terms for the second, and llie less for the first, 
bat if the answer is less than the third term, w/ite the less of the 
remaining terms for the second term, and the remaining for the 
first. Reduce the terms, cancel, multiply, and divide, as before 





KXAMPLE. 






Art. 179.— If 

irifs cost? 


3 yards of cloth cost 18 dollars, what \ 


vii: 


Operatic! 


I \sL 


Operation 2d. 




$;0: 


: 18 
3 




C 






54 Ans. 


54 hu 





Having stated the question and sohed it the student will 
^ive the following illustration at the black board This ques 
tion belongs to Direct Proportion ; more requires more — the 
third term is greater than the first, ind reqiurci that tJie 
fourth be greater than the second. H iving placed the Dime 
of the answer for the third term, we writ* the number eT 
pressing the demand, for the second term and 3 the remam 
ing term of the condition, for the first I he inswer depends 
upon the ratio of d.emand to condition Ihe iitio ot 9 to 3 
Bhowa how much more 9 yards will coetthm 3 yards but 
3 : 18 ; : 9 : the answer. The ratio (f 18 3 e-^prpssp^i the 
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cost of one ynrd. Hence, by analysis, if 3 yards cost 18 
dollars, one yard will cost ^ = 0, and 9 yaids will cost 



& One. 
T. Wliifisiti 

S. Tlie dit&rcnco Tielween the numbor of men in the demand nnd 
condjljiin. 

Operation 3d. 
SI0 3 
318 
|r>-l Jns. 

TiM" mode of slnting tl>e question will admit of the samo genera illu9- 
tratiim ns ilie otlier. IJut a variety of illusti'atious may bo employed. 
TliH following may be adopted. We place the aiffn of the answer on the 
left of the liiie, and fir»t di,-<pose of Uie term of demand, because it ia the 
term whiii presents Mm d'lificultv. Wo pbce it .on the right of tlie line, 
because it id to be a dividend. It ia idao properly tJio antecedent in &e 
last couplet, whose consequent is tlie term souglit We therefiffe plaie 
Uiat term whicli is of the samo name, on tlie left, for a divisor, and close 
the etatumeiit by placing tJu: name ol the answer on the right. The first 
et«p ill the sulutiou is to find fiio mtio c)f demand to condition, which we 
6fd to be S. TJie feconil, Ut multiply the ratio into the name of the 
aa^wvT. We thus obtain St dolbir^ tho answer. 

T. Do WD nucessai'ilv, iu tlie sulutiou, first find the ratio of demand to 
conditio.! ! 

S. Wo Jo not. 

r. Why not! 

S. We inay reject from either Eictor of the dividend, a factor equal to 

T. If we rejtct the factor S from the divisor, and from 18, one of tJie 
fiicf ore of the dividend, Jiow will the question read S If u-e reject the 
factor '3 from Uie divisor, nnd fi-ora D, one of the tkctors of the dividend, 
how will the qii^tiou then read i 

T. Prova your answer to be right, nnd also show the connection be- 
tween antecedent and con-'equent. 

S. We mny siibrstitute in the place of the sign of the answer, the 
answer itself; we shall then have tlie means on the right, and the ex- 
tremes on the left of the line. We commence wifli the answer, or last 
ent, and draw a line to ila antecedent, M the demand, thence to 
connecdng it with tlie condition, or tirsl- aniece- ., , ■ - 
dent, thcuCB to its conseguenton tlie rij-ht, then back NJ/ 
to the plant of commencenieot, Tlie statement then ■j /K in 
reads, consoqiieat, Bntoeedent, Bntecedont, consequent ^^ 

Thus aolecedests are ooonectad with anUcedeuts, and consequents with 
consequents. 



le left, ct 
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1. If 12 yards of cloth cost §48, what will 4 yards cost ? 

Ans. Siie. 

2. If 4 bushels of wheat cost $9, how much will 16 bushels 
cost? Ans.^S^ 

3. If a maa eain $24 in 12 days, how muih does, he earn 
in 6 days? Ani, Si2. 

4. If 8 yai-ds of cloth cost $12, how muth ivdl 10 yards 
cost? -^n' M5- 

5. If 10 yards of cloth coat $15, how mmli "vull b yards 
cost? -l«s ^12. 

6. If 6 acres of land are bought for $180, for how much 
may 15 acres be bought? Ans. $450. 

7. If 15 acres of land cost $450, what will 6 acres cost? 

Am. $180. 

8. If 13 yards of cloth cost $36, what will 20 yards cost ? 

Am. $40. 

9. If T men be paid $8|- for a certain amount of labor, what 
ought 25 mon to receive at the same rate ? Ana. $30. 

Oea.l.— Mixed nvimbers must be reiluced to improper fractions, and 
the numetatora placed on tliat side of tlie line where the whole numbers 
would be placed, het it be remembered, that the numerator of a frac- 
tion always occupies the sniue side of the line which a whole number 
would occupy, stondiug in the place of the fraction. (See question 14, 
l)elow.) 

10. If 2 horses plough 5j acres in a day, how many acres 
■would 18 horses plough in the same time ? Ans, 46 acres. 

11. If 3j dollars will buy 6|- yards of cloth, Iiow many 
yards will |40 buy? Am. 81 yards. 

12. If $12| buy 4^ yards of cloth, how many yards will 
$174 buy? Ans. 57 yards. 

13. If 1^ of a bushel of wheat cost $2^, how much will 
60 bushels cost? Ans. $115^. 

14. If ^ of a yard of cloth cost § of a dollar, how much will 
. J of a yard cost ? Ans. $2^. 

Head this question thus: What will 1 yards cost, if I yard 
cost 2 dollars? 
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n PROPORTION. 



' write eacli denominator on the ddo 
line opposite its iniraerator, thus : 



15. If 3 horses consume 4^ tons ( 
many tons will 22 horses < 



16. If 1 yard of ribbon cost 8 per 
12 yards cost? 



if hay in 4 months, how 
he same time ? 

Ans. 33 tons. 
3, how many dollars will 



How many $ 
yd. 1 
d. U 



n yd. 
8 d. 



|8 Ana. 
jllitws make 1 dollar, the d 



supposition, follow tlie tables fi^om the 
denamuuitioiv given to the denoinioation re- 
quired. In tJie last example, the price of 1 
jard is 8 pence. Tlie answer is required in 
dollars; tberefbre, continue the s^tement 
hy eajiiig, 12 pcnco make 1 shilling, and B 
1 denominatirai required, Tlien 6 times 12 on 
the left cancels 72 on the right; 8 being the only number left on the 
right of the line, and there lieing no number mi the left greater than 1, 
8 IS the answer in dollars. 

17. If I pint cost lGd„ what will 3 hhds. cost in pounds? 

Opisraticm.. 

' ' ' "" In this example 

the first and third 
terms are of dif- 
ferent denomina- 
tions, and the sec- 
ond term ia dif- 
ferent from the 

therefore, follow 
required, ob- 




the tables until you find the n 
serving to commence each s 



the left with the 
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denomination last placed on tlie riglit, thus ; How many £ will 
3 hhds. cost? 

The facility of passing from one If 1 lihd. is 63 galls, 
denomination to another will be and 1 g;Ll. is 4 qts, 
readily seen in the statement of and 1 qt. is 2 pts. 
this question; and also that the and 1 pt. is 10 pence, 
process of Reduction Descend- and 12 d. is 1 s. 
mg and Ascending employed in and 20 s. is 1 £ 
the ordinary mode, is rendered 

unnecessary by cancelling; thus, 3 times 4, on the right, are 
equal to 12 on the left, and 2 times 10 on the right are equal 
ta 20 on the Idft ; 63 iieing the only number left greater than 
1, and standing on the right, it is the answer in pounds. 
18. If 3 hhds. cost £63, what will 1 pint cost in pence ? 
Am. 10i7. 
iSlalemeitt. 

How _ ^ .., ^.. 

tween the numbers may 
be shown by connecting, 
with a continued line, 
first, the sign of the an- 
swer on the left with the 
demand on the right, and 
the demand with a num- 
ber of the same name oa the left, and this a^ain with its equal, 
or il« yalue, (as 3 hhds. with £63, its price,) on the right; 
and thus on from left to right alternately, until you come to 
the name of the answer, on the right; then returning with the 
line to the sign of the answer where you commenced. 

ID. If 1 yai-d of cloth cost 13| shillings, how much will 12 




I2d. 



ells English cost ir 


pounds ? 


Ans. £10. 


Overall vit. 




„ "*='^, 




20. If 12 ells English cost 


How many £ 


Xt EllE. 


£10, what will 1 yard cost? 
Ans. I3\s. 


Ell E., 1 


5 qrs. 


Qrs., a 


1 yd. 


21. If I pint of rj-ecost 2 


Td., 1 


0s. 10 


pence, what will Y chaldrons 


shii, n 


£1 


cost in guineas ? 

Ans. Sfilgiuneas. 
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22. K 1 pint cost lOd., wh.it will 3 hlids. cost in dollars? 

Ana. $910. 

23. If 1 Bail cost 3 farthings, how many pounds will 40 
yards cost ? Ans. £2. 

2-1. If 1 chaldrons coat 85^^ guineas, what will 1 pint cost 
in pence ? Ans. 2d. 

25. How many pounds will 3 tons of lead cost, at 2 far- 
things per ouncii ? How many guineas ? How nianv dollars ? 

An>:. £224 ; 160 guineaa ; $746^. 

26. What will 20 dozen pairs of gloves cost, at is. 8rf. per 
pair? Ans.£5i. 

Ona. Si-A shillings pence may bo reduced to pence=^4 pence ; or fliua, 
IJ ahillings— 19. 

21. How many yards of cloth may be bought for £32 lOs., 
at I2s. Od. per ell English? Ans. 65 yds. 

28. If i of a yard cost ^ of a shilling, how many guineaa 
will 42 yards cost? Ans. 5 guineas. 

29. If 96 lbs. of red lead cost £3 12s., what is 1 lb. worth? 

Ans. 9d. 

30. What is the value of ij cord of bark, if 4j cords be 
worth $20.25? Ans. $3.62^. 

31. If 6i yards cost $3, what ivill Sj yards cost? 

Ans. I4.269+. 

32. How many miles will a man travel in | of a day, if in J 
of a day he travel 5120 rods? Am. 20 miles. 

33. If ^j. of a barrel of flour serve 3 men 1 day, how much 
will be sufficient to serve 403 men the same length of time ? 

Ans. 7^g barrels. 
84. A man owning | of a coal mine, sold f of his share for 
$33000. Wlwtwas the value of the mine ? Ans. $80000. 

35. What will 8 bales of cloth cost, each bale containing 
12 pieces, and each piece 27 yards, at $54 per piece, and what 
will be the cost of I yard ? 

Ans. The whole $5184, and 1 yd. $2. 

36. If $100 gain $6 in one year, how much will $450 giun 
in the same time ? Ans. $27, 

37. If 17 tons 12 cwt. of iron cost £165, what will be the 
costof2cwt. ? Ans. 18s. 3d. 

38. If 112 lbs. of beef cost 18s. 6d., what is 1 lb. worth? 

Ans. 2d. 

39. If a man travel 200 miles m 15 days, what is the aver- 
age distance for every 3 days ? Am. 40 m. 
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40. If i of a yard cost ^ of a pound, wliat will 60 yards- 
cost in doLra ? Ans. §240. 

41. If 30 horses consume JO bushels of oats in 4 weeks, how 
many bushels will 9 horses consume in the same time ? 

Ans. 21 bushels'. 

42. A merchant bouglit a number of bales of velvet, each 
containing 129|f yds., at the rate of S7 for 5 yds. Sold the 
same at the rate of $11 for 7 yds., and gained $200 by the 
bargain. How many bales were there ? Ans, 9 bales. 

Operation. 



Tda. in a bale. "'"^'^ btaiement. 
129^f=2|fia 
How many S 5 yds. Sold 5 yds, for 

yds. 7 11 $ Bought 5 yds. for 


£' 


7 55 — $7f. Gained on 5 yds. 


TT 


Bales 200§ 

$ yds. 
yds. $mp 9 
|l baie. 





} bales Awt. 
Obs.4 Jn the above quoation it is nweasary to mate ti 
First, to find the gjun on 5 yards. We then say, on liow many bales ia 
1200 gained, if ^ ot a doUar is gained on 5 yards, and -f 5° yaiila mate 
1 bale! 

43. If 500 men consume 102^^4 barrels of Sour in 9 months. 



how many barrels will 3 
Operation \st. 



\ the £1 






500 : 366 : : -T^ 
Then, 5X73 = 363 
The first and second terms are 
now equal, and may be rejected. 
The answer is therefore 75. A 
divisor transferred from one an- 
tecedent to the other, becomes 
a multiplier, 



i. He? men ft 



7500 bbls. 
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44. A mereliaiit bartered 5|- cwt. of sugar, at 6^1^. per lb., 
for tea at 8fs. per lb. lloiv much tea did he receive ? 



Operation 1st. 
5§= Y cwt. */ of ip='-5J.n 



Operation 



<j.X=-^- = ia^^^ 




53 sugiiv. 


Invert the divisor. 

8 : lG0aJ2 : : I 
62a 3(i 


civt. 1 
lb. 1 

4 


i^gib3.7x8x53-2968 


3G 


M. n 


Is. 


4908 1032'72 
2484 8 
29808)1282176(43^5- Ans. 


~69 


8 

1 lb. tea. 
2968:^43^5 -^W- 


45. If I buy 3^ lbs. of an 
cai^l buy for $6 ? 


far for 25 cents, what part of a ton 


Operation 1st. 







= ^ol^\oSloi-i^=j-^„ 



324 

20 

4480 

25 : GOO :: _ 
^ 4480 

25)4200(168 



Operation tid. 
Ibi. 

Ton. 

ciB. ^0 !I 



lbs. 28 
qrs. 4 
cwt. 20 



-f^ JfW. 



46. If 2 lbs. of sugar cost 1 of a dollar, -what will 100 II 
>f coffee cost, if 8 lbs. of siig.ir are worth 5 lbs. of coifee ? 



^b, Google 



Operation \sl. 
ft : a : : 100 20 



What will S!I00 coffee 20 



*2i).00 Ans. 

47. If ^ lb. less by J cost 13ji„ what will 14 lbs. less by 
i of 2 lbs. cost ? ■ Ann. £A 8s. Sj^jrf. 

48. A merchant failing in trade owes $6000. His properly 
amounts to $2400. What does bis creditor receive to whom 
he owes $500, and what does he pay on the dollar? 

. ( Creditor, S.200. 

^"^- i On dollar, 40 cts. 

49. Bought i yd. of cloth for ^ ; sold ^ of | of J for ^s. 
Did I make or lose ? Ans. Mide 10 cents +. 

50. If 40 yards of cloth cost $32, what will 1 c!l English 
cost? Ans. SI. 

51. A mercer bought 3j pieces of silk, each pi;;cc contain- 
ing 24J yds., at 6s. 6rf. per yd. What did tha whole cost him? 

Ans. £27 13s. 7c'. 

52. If -J of a gallon cost £^, what will | of a tun cost? 

Ans. £140. 

53.. If 2J- yds. of cloth cost 60 cent^, what will 125f yds. 
cost? ^Ins. ^30.18. 

64. If ^ of a cord of wood is worth $6, what is 40 cords 
worth? Ana. §270. 



INVERSE PROPORTION. 

(Pol'tlio rule, see Art. HS.) 
EXAMPLES, 

Art. 180.— 1. If 4 men build a wall in 20 days, i 
many days could 8 men build the same wall ? 
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Operation. If ^ '"'-'" «"» ^"'Id » "'»■! in 20 

rnhowniaoji - d'tys, 8 men would build the same 

« ''^'^ tfUtt ?' T/i '" B— 5 of the time, •of 20, or 

^ J^-... ?p-"£-- ^^ 20 multiplied by the ratio of 4 to 

112 (lays Ans. q-xq days, the answer. 

2. If men mow a field in 21 days, in how many days 
■would 9 men mow the same? Ans. 14 days. 

3. If it take 8 men 14 days to mow a field, how long would 
it take men to mow the same field? Ans. 21 days. 

4. If it tflte 6 mt'n 21 days to mow a field, how many men 
would mow the same in H days ? Am, 9 men. 

5. If a mHn pei'foi-m a journey in fl days, when the days are 
IB hours long, in how many days can he perform the same 
when the days are 12 houi*s long? Atis. 8 days. 

6. If 1 avi. be transported 150 miles for I guinea, how far 
can 6 cwt, be carried for the same money ? Ans. 25 miles. 

I. How many yards of carpeting, -J yard in width, will cover 
a room 30 foot long and 20 feet wido? Ans. 133|-yds. 

a. Wliat must be the length of a garden, 16 rods in breadth, 
to contain 2 aci-es ? Ans. 20 rods. 

9. How many yards of lining, \ yard wide, wiU it take to 
line a cloak 4.J yds. long and 1-J yd. wide ? Am. 1\ yds. 

10. If I lend a friend $200 six months, how long oaght he 
to lend me $1000 to repay the kindness, allowing the month 
to be 30 daj's ? Aiu. 36 days. 

II. Suppose 800 men were placed in a ganison, with pro- 
viaon sufhcient to last them 2 months, iiow many must depart 
that the provision may kist them 5 months ? 

Ans. 480 men. 

12. A ship's company of 15 persons is supposed to have 
bread to last their voyage, allowing each person 8 ounces per 
day. They pick up' a crew of 5 peraons in distress, whom 
they permit to share their daily allowance with them. What 
will be the allowance of each pei-son? Ana. 6 ounces. . 

IS. Wlien wheat is sold at 93 cts. per bushel, the penny 
loaf weighs 12 ounces. What must it weigh when wheat is 
*1.24 per bushel? Ans. 9 ounces. 

14. How many yards of cloth, 1 J yd. in width, are equal ui 
measure to 30 yds. 1 ell English in width? Ans. 25 yds. 

15. How long must a board, 4^ inches in breadth, be, to 
contain a square foot ? Ans. 32 inches. 
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16. A cert:ii;i building wiis] 
mun. How many workmen c 
of labor in 2 raoiiUia? Ans. 480 men. 

17. How much in length that ia 16 rods in ivklth will it 
take to make an acre? Ann. 10 rods. 

18. Tlier? is a cistern having a pipe which will empty it in 
6 hows. How many pipes of the same capacity will empty it 
in 30 minutes? Ann. 18 pipes. 

19. If 30 men can perform a piece of work in II days, how 
many men will accomplish another piece of work, 4 times as 
large, in a fifth part of the time? A>is. COO men. 



COMPOUND PKOPORTION. 

Art, 181. — When a proportion ia formed by tlie combina- 
tion of two or more simple proportions, it is called Compound 
Proportion, or Double Rule of Thi'ee. 

1. If 8 men consume 24 bushels of wheat in b months, how 
many busheis will 4 men consume in 15 months ? 

In this question, the number of bushels consumed depends 
on. two circumstances — the number of men, and tlie time. "We 
may consider the circumstances separately, and solve the ques- 
tion by two statements in tlie Single Bule of Three. First, the 
number of men. If 8 men consume 24 bushels in 5 months, 
how many bushels will 4 men consume in the same time ? 
OjJeration 1st. 
2) 
2g :4: ; 24(12 Ans. 

Secondly, the time. If 4 men consume 12 bushels in 5 
months, how many busbek 17111 the same number of men con- 
sume in 15 months? 

Operation 2d. 
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Or thus 
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^24x3-^2: 


^saAn 
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13 3 


$ : 2$ 


■■-■ ) 






$\Ui2 



3(i Alls. 

Here we have two terms of demand, lia., 4 men and 15 
months ; aud two terms of eondition, 8 men and 3 mouths. 

Tlie ratio ot 4 fo 8 is ^, nnd the ratio of 15 to 5 is 3. If 
we multiply these two simple ratios together, we have a com- 
pound ratio, which, multiplied into 24 bushels, ^ves tbe an- 
swer. ■ix3z=|,and 24x|— 3(i, the answer. It is the use 
of a compound ratio which ooiistitutua Compound Proportion. 

All questions in Compound Proportion may be solved by 
two or more statements in Simple Proportion, or they may be 
analyzed thus : If 8 men consume 24 bushels in 6 montJis, 1 
man would consume | of 21 =r3 bushels, and in 1 month ^ of 
3=1 of I buahei. Tiien 4 men vould consume 4 times ?■= V 
in 1 month, nnd in 15 months 15 times '^=36 busheU, the 

Art, 182. — Compound Proportion teaches to sohe hy ont 
stulement i/usstiona wluch would require two or more by Sempls 
Proportion. 

Ors-l.-Tlie ctudcat plioiild bo ruquirod, first, to suIto tho queition by 
annlyeij, Uion iiy prupurtiun. 

2. If a man build 27 rods of wall in 3 days, when the d^ys 
are 12 houi-s long, how many rods can he build in 9 days, 
when the days are 16 hours long ? 

If a man in 3 days build 27 rods, in one day he would build 
J- of 27=9 rods. If in one day, 12 hours long, he build 
rods, in one hour he would build ^ of a rod, and in 10 hours, 
rS^XlC=:Ya* = 12 rods. Ifinl day, 16 hours long, he build 
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12 rods, in 9 days he would build 12x9—108 rods, tte 
answer. 

In this eMmple, 3 days, 12 hours long, are equal to 12 X 3 = 
36 hours; and 9 days, 16 hours long, are equal to 16x9 = 144 
hours. We have, then, this proportion; 36 h. i 144 h. ;; 
27rd3. : 108 rods, for W=*' ""^^ Vr^*- ''^''^ '^^*-'^ °^ 
tbe lime in the demand, to the time in the supposition, is the 
same as the ratio of the tenn sought to t!ie rods in the condi- 
tions of the question. That is, the ratio of 144 hours to 36 
hours, expresses how manj' more rods can be built in days, 
16 hours long, than in 3 days, 12 hours long. 

It will he perceived, that the ratio of the time in the de- 
mand, to the time in the supposition, is the product of two 
simple ratios. It is a ratio of the ratio of days to days, and 
hours to hours, (a ratio produced by the multiplication of sim- 
ple ratios is called a compound ratio.) Thus, if a man in 3 
days, 12 hours long, build 27 rods of wall, the amount of wall 
built in 9 days, (the days being of equal length,) 'is expressed 
by the ratio of 9 to 3, |=3 ; that is, be could build 3 times 
the number of rods, 27x3^81 rods; but tbe days are 16 
hours long ; this circumsbince, again, affeeta tbe result, and is 
expressed by the nitio of 16 to 12, if=H; that is, the 
amount of labor performed in 16 hours is greater by ^ than 
the labor performed in 12 hours; J of 81 rods=:27, and 
27+81=108 rods. If we multiply these simple ratios, 3Xl4 
=4, we have a compound ratio, the same as above, and 
27x4=108 rods, the same answer. The ratios of the days 
to days, and hours to hours, may be expressed thus. If, in 3 
days, 12 hours long, 27 rods of wall are built, how many rods 

can be built in fof |p f of ^^=\*^=i, and 21 xi=108, 
the answer. 

Obe. 2.-The f cncher will now call upon some member of tlie ckse, to select 
(he terms, and form first a simple proportion, nnd then h conipound. in tiie 
following niannar, luid illustrate as ha proceeds ; 8:9 : : 27 : This 
Btalemoot involves Simple Proportion. The daya are considered of equul 
lengHi. Thore is but one circumstance tliat nfiisota the answer, viz. : tie 
differwice in tlio number of tlie days. This afibcta it in a threefold rntia 
Tha ratio of 9 : 3=3, wLidi shows how many more rods could be built 
in 9 days, than in 3 days. Bat (he days are not of eqoal length. This 
' ' ' ■ ■ > -^g ^m therefore introduca uit- 



the statomtait another simple ratio. Tbe ratio of IB to 12, whldi shows 






rods could be built in 16 hours, than lu 12. 
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Multiplying antocadoiite and co 
quKiits, till! ratios are compoundei], 
pound Proportion. 

2'. How does it appear that Bntccodeats and consequents Imve been 
multiplied) 

S. Intrixlncing a factor, multiplies by that Ihctor, and cancelling 
equiil fiictors from antecedenti and ccnsequenta, does not affect tlie 
rittios. In fliis esaniplo, the factors are all cancelled but 4 and 1. 4 i3 
thcrufore Ibe comimund ratia 

T. Doc; tliia question iuTOlve Direct or luTerse Propoi-tioii ? How do 
yon know t How many ample ratios are theje 1 Upon liow many cir- 
ciunstancea does tlie answer dopcud i What are they ) In wbfit ratio 
iloes tbe first civcurastance afiaot tlio answer) The second) Iiiivlmt 
both combinetl I Wliat is this ratio called ) What is a compound ratio ! 
Does it diSei, in itself cou^dereil, from a tdmple ratio i 

QueiHon 2, — If ft man buad St rojs of wall in 3 days, when the days 
are 13 hours long, in how many days can be build 108 rods, when the 
days are 16 iiours loLii;? 



Let the student state and illustrate tliis qaestion, in the following 

Tills question involves Invoice Proportion — more requires less. It 
■would require a leas number of days t« perform the eame amount of 
labor, when tbey are 18 hours long, than when they are 12. Tlie num- 
ber of (he days will ba inversely as their length. We therefore place 
the 16 hours in the demand, for the first term, and the 13 liours in the 
eoiiditJOQ for tlie seoond. We reject the factor 4, which is common to 19, 
tlie antecedent, and to 12, the consequent. Then 4X2'(^-=10S, which is 
an antecedent and consequent, and therefore maybe rejeotfld. The ratios 
are now conjjxinnded, aJid the proportion reads, 1 : ? : : S : 9 the answer. 

T. By what rule are tlie foregoing questions stated ) 

S. By the rule given for Simple I'roportion, 

3. If 3 men can build 380 roda of wall in 24 days, how 
0111117 rods can 8 men build in 21 days ? 

4. How many men will it tate to build a wall, 75 rods long, 
8 feot high, 3 feet thick, in 6 days, working 9 hours each day, 
if 20 men can build a wall 100 rods long, feet high, 4 feet 
thick, in 12 diays, working 12 hours eacb day? 
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Statcwenl. 



Operation, 
How many men ? \Ti$ 5X8-40 men Aim. 
$ ^00 8 

S^ men. 
40 men A«s. 

5. If ■? of a yard of clotb, | yil. wide, cost £1, what is llie 
value of f yard. If yard wide, of tlie same (luality ? 

6. If a man travel 240 miles ia 12 days, wlien the days aie 
12 hours long, liow far can he travel in 27 days, when the days 
are 16 hours long? 

Art. 183.— In Proportion, both Simple and Compound, the 
terras in the supposition and demand may be distinguished by 
eauie and effect, or produdiiff and produced terms. That which 
causes any thing, or produces an effect, as men, time, length, 
breadth, depth, etc., may be denominated a producingi term. 
Thus, in the foregoing question, among the terms of supposi- 
tion, one man, 12 days, 12 hours long, are the joint cause, oi 
2iroducinff iTrms, and miles the effect, or produced term. 
Among the terms of demand, 27 days, 16 hours long, are the 
joint cause, or the producing lerms, and the rods required are 
the effect, or the produced term. In all questions in Proportion 
the answer required will be either cause or effect, (n produdncf 
ox produced term.) Hence, 

Art. 181. — When the term required is a produced term. 
Draw a perpettdicular line, and place all the terms of demand 
oa the right of the line, and all the corresponding terms of the 
condition on the left, closing the statement hy placing tlie nmae 
of the amwer on lite nght. 

'.ng anU prcilacid Icrms 1 2, Rule, whoa 



^b, Google 



174 COMPOITND PROPORTION. 

Obs. 1. — Ail qncstions under Hie foregoing head will be foiiiid to be in 
Hired FropoTtiim. 

7. If 4 students spend illD in 3 months, how many pounds 
will 8 students spend in 9 months ? Ans. £114, 

Operation. 

? 8 students. ) Producing terms 

4 9 months, f of the demand. 

I Produced term of the 



How many £ 
Producing terras of ( Students 4 
the supposition. ( Months 



£19. ■ 
£114 'Ans. 



supposition. 



8, If 1 men cjin reap 84 acres in 12 diiys, 12 hours long, 
hoiv many acres can 20 men r&ip in 5 days, 14 hours long ? 
Ans. lief acres. 
D. If 8 rcapei-s receive £3 4s. for 4 days' work, how much 
ought 20 reapers to receive for 15 days' work? 

Ans. £30. 

10. If 3 men receive £8.9 for 19.5 days' labor, how much 
ought 20 men to receive for 100.25 days' labor? 

Arts. £305 Os. &d. \qr. 

11. If £0 cwt. may be carried 80 miles for 135, how much 
will it cost to transport 40 cwt. 100 miles ? Ans. $87^. 

12. If the freight of ft hhds. of sugar, each weighing 12 
cwt., 20 leagues, cost £18, what must he paid for the freight 
of 50 tierces, each weighing 2^ cwt., 100 leagues ? 

Ob3. 2.— IlimJred weight irad distance are the producing terms, and tha 
money reeoiTed, the produced term. 

13. If 2^ yai-ds of cloth, 1|- yards wide, cost £3|, how much 
will 3Gi yards, 1 J yards wide, cost ? Am. £54|, 

14. If 24 bushels of wlieat be consumed by 8 persons in 5 
months, how many persons will consume 30 buslivh in 15 



)nths ''. 



Operalion, 



llow many pi 

S bushels ti 
5 men 1$ 



t^ bushels 4. 

months. 
8 persons. 

persons Ans. 



Arti 185. — When the term required is a producing term. 

Draw a perpendicular line, and place the produced term of 

ihe demand and the producing terms of the supposition on the 
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rt. the left of the line, and pro- 



nijhi, and ih-e rcnuunln 
ceed as before. 

Obs. — Ttis liead will be found to correspond with Invert Proportion, 
and may be applied fo both Simple and Compound. 

15. If 6 men build a wnli, 20 feet long, 8 feet Ugh, and i 
feet thick, in 16 days, working 13 houra in a day, in how many 
days will 24 men build a wall 200 feet long. 8 feet high, and 
6 feet thick, working 10 hours in a day ? Ans. 96 days. 

Operation. 
How many d;iya ? 200 ) 

Produced terms of S 
supposition. J 



Producing terms of 
supposition. 



OC days Ans. 

16. If 8 men, in 24 days, 9 hom's long, can dig 328 rods of 
trench, 6 feet wide and 4 feet deep, how many men will it take 
to dig a trench D84 rods looij 9 feet wide, and 8 feet deep, in 
11 days, when tht d^js aic 12 hours, long ? 

Am. 18 men. 

17. If a m\a cin travel 240 miles in 16 days, when the 
days ai-e 14 houi-s lon^ 1 ow many d.iys will it take him to 
travel 720 mdes vhin the dajs are 12 hours long? 

Ans. 66 days. 

18. If 98 lbs of hreid he suffioiLnt to serve 7 men 14 
days, how many da^s wil! 63 lbs sene 21 men? 

Ans. 3 days. 

19. If 40 men in 15 days 12 hnui long, build a wall 200 
feet long, 12 feet high, and 6 feet thick, how many hours long 
must tlie day be, that 20 men, in 12 davs, may build a waU 
100 feet long, 10 feet high, and 6 feet thick ? 

Am. 16 hours. 

20. If 20 men in 12 days, 15 hours long, can build a wait 
100 feet long, 10 feet high, and 6 feet thick, In how many days, 
of 12 hours long, can 40 men biuld a wall 200 feet long, 12 
feet high, and 5 feet thick ? Ans. 15 days. 

21. If 16 compositors set 150 pages of types, each page 
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consisting of 48 lines, and e ch 1 ne of oO letters, In 8 days, 10 
hours lung, liow many compo t rs w 11 be required to set 500 
pages of 72 lines each, and io ietU,rs in a lino, in 6 days, 8 
hours long ? -J is 120 compositora. 



SUrPLEMENT TO THE RULES OF PROPORTIOy. 
EXAMPLES. 

Art. 186. — I. If I can hire 30 horses pi^stured 7 weeks for 
£9, how many weeks may 5 horses be pastured for £i 5s, 
B^d.l Jus. 30 weeks. 

2. If 8 men build 48 rods of fence in I day, how many 
rods will 24 men build in the same time? Aiis. 144 rods. 

3. If 24 men build 144 i-ods of fence in 1 day, how many 
rods will 8 men build in the same time ? Ans. 43 ro3s. 

4. How many men will it require to build 144 I'ods of fence 
in 1 day, if 8 men build 48 rods in the same time ? 

Ans. 24 men. 

5. If 20 men build a mill in 160 days, in how many days 
could 25 men build the same mill? Ans. 128 days. 

6. If 25 men build a mill in 128 days, how many men will 
build the same mill in ICO days? Ans. 20 man. 

7. How many cords of wood may be bought for i40, if 2| 
corda cost $0 ? Ans. 53j cords. 

8. How many bushels of wheat may bo bouglit for i!40, if 
1 bushel of wheat be worth 2 bushels of lyc, and 4 bushels of 
rye be worth 5 bushels of corn, and S bushels of corn be worth 
IG-bushels of oats, and 1 bushel of oats be worth 2 shillings ? 

Ans, 80 bushels. 

9. If 18 cords of oak wood be worth 20^ cords of hemlock, 
and a cord of hemlock 14j shillings, how much will 4^ cords 
of oak cost in cents, and how m:iny guineas ? 

. { 1000 cents. 
■ j 3^ guineas. 

10. How many stoves may be bought for 672 shillings, if 8 
fire-frames are worth 3j- stoves, and Hi ftre-frames are worth 
32 guineas? Ans. 5 stoves. 

11. How much will J450 gain in a year, if $100 in the same 
time gain $8 ? Ans. S36. 

12. A merchant owning ? of a vessel, sold |- of bis share 
for $93i. What was the value of the ship ? Ans. $3736. 
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13. How many guineas will 8| yards of cloth coat, if ^ of a 
yard cost 1^ of a dollar ? Ans. l|^guineaa. 

] 4. If IJ- of a pound of sugar cost ^V "f a shilling, what will 
f J of a pound cost '? Ana. id. 3 JJf J grg. 

15. If 2^ lbs. of tobacco cost 4s. 0(f., how much iviU 180 
lbs. cost in dollars ? An-i. $54. 

18. If when wheat is 4s. Gd. per bushel, the penny loaf 
weigh 12 oz., what ought it to weigh when wheat is $.50 jier 
bushel? Ans. 18 oz. 

17. How manyj^m-dsof cloth, f yd. wide, are equ;d in meas- 
ure to 30 yds. 1^ yds. in width ? Ans. 60 yards. 

18. If 40 bushels of grain will pay a debt when the price 
is 60 cents per bwshel, how many bushels will it take when the 
price is $1.20 ? Ans, 20 bushels. 

19. How far may 30 cwt. be transported for $3, if 2i cwt. 
be carried 180 miles for the same money? Ans. 15 miles. 

20. How many yards, of ^ yd. wide, will it take to line 8S0 
suits of clothes, each suit to contain 8-J yards of cloth, 1^ yds. 
in width ? Ans. 6941 yds. 2 qra. 2^ nails. 

21. If 30 liorses consume 600 bushels of oats in 8 months, 
how much will each horse consume per day ? Ans. 2|- quarts. 

22. A man owns J of a ship, which ship is vahied at J- of 
the ship and cai^o~the latter worth $96000. What is the 
Talue of \ of his share? Ans. $4000. 

23. If 12 men consume^ of I of f of^ of 30 bushels of wheat, 
in J of ^^ of |- of y^j of 20 months, how much will 4 men con- 
sume in I of f of ^1 of ^ of \^ of 40 months ? 

Alls. 12 bushels. 
34. If 4 men spend | of f of | of || of £30 in j\ of A- of 
M of y of 9 days, how many dollars will 21 men spend m ^ 
of il of f of y*3 of 45 days ? Am. $420. 

25. If a man travel 330 miles in 14 days, when the days are 
18 hours long, in how many days will he travel 672 miles, the 
days being 12 hours long ? Ans. 42 days. 

26. If a man travel 240 miles in 12 days, when the days are 
12 hours long, inhowmany days will he travel 720 miles, when 
the days are 16 houre long ? Ans. 27 days. 

27. If a family of 9 persons spend t450 in 7 months, how 
much would be sufBcient to maintidn them 8 months, if 5 per- 
sons more were added to the family ? Ans. *800. 

28. What is the valueofl grain of gold, if iTj- lbs. be worth 
£10224? Ans. 2x1^*. 
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EXCHANGE, 



EXCHANGE. 

Art. 1S7. — Exchange 13 the net of paying or receiving tlie 
Money of one country for its equivalent in the money of an- 
other country, by means of Biils of Exchange. It compre- 
hends both the reduction of moneys and the negotiation of bills. 
It determines the comparative value of the cunencies of differ- 
ent nations, and shows how foreign debts may be discharj^ud, 
and remittances made ft-om one country to another, without iho 
risk, trouble, or expense of transporting specie or laullion. 

When the United States were Briti:*h colonies, the stejling 
Talue 'of the pound was the same in iiH the colonies ; but the 
legislatures of the different colonics emitted bills of credit, which 
afterwards depreciated in their value — in some states more, atid 
in others less. 



Arti 188. — The following table exhibits the number of ; 
ings in a dollar in eacb of tlie states. 



liil- 



To exchange from 


IS 


Pean-g, N.J,-r- 
uid Matjlalid! 


:hkL \i,rlh 




New Englan.1 
States an.lVa. 


Dollw 
6s. 0,/. 


Add J. 


Add J. 


and-H9 


New Jersey, Dela- 
ware and Maryland 


Subtract 
J- 


DollarTs.eJ. 


Add ,',. 


X3! 
and^O 


New York aiiil 
North Carolina. 


Subtract 


Subtfiiut 
tV- 


Dollar 
8j. Oi. 


nT.J^13 


South Carolina 
and Gsor^ia. 


AilJf 


X5and 


Xby 13 1 Dollar | 
^hy 7. 1 4s. M. ' 



Obb. — Tlie value of a, dollar in any state ia fuiinJ eitlior opposite to tliat 
itate, or under it in the table. 

As the nurriber of shillinirs in a dollar is different in different 
states, the value of the dijllar being tlie same, Jt follows, that 
the valw of the shilling is different ; and as the number of 
Bhillings in a pound is the same, the wlue of the pound moat 
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differ ill the r.uio of liij sliilUiigs. That is, if G shillings in 
Mew England, and S shillings in New York, make a dollar, then 
a pound in New York is tn a pound in New England, as 8 b 
to 6 ; 1=^; or £4 in New York are equal to £3 in New 
England. 

Arl. 189. — ^Thc relative value of the pound in differeut states 
may be seen by tlie following Table. 



New Jersey, 
Pennsylvania, 
Delaware, and 
Maryland, 
Mew England 
States and 
Virginia, 



1 4= St 
}■ 3= 4 r 
) 9= 7 S 



lS=ie New York and North Carolina. 
5= 4 New England and Virginia. 
45^:28 South Carolina and Georgia. 

New Jersey, Pennsylvania, Ac. 
New York and North Carolina. 
South Carolina and G-eor^a. 
15 New Jersey, Penn^lvania, Ac. 
i=s 3 New England and Virginia. 
2=7 South Carolina and Georgia. 
8=45 New Jei-sey, Pennsylvania, iliic. 
7 = 12 New York "and North C.irolina. 
7=0 New Eigland and Virginia. 

Krtt 19ft. — The following table shows the value of pounds, 
sbiilings, and pence in each of tlie United States, according to 
their respective currencies' 

TABLE til. 



B. Carolina oad 
Georgia, 



New JWM J, 

Uarylmd. 


'.z^^^jal 


NF...,.n,l^Ut« 




s. 3=40 cl.g. 
d. 9=10cts. 


s- 3=25 cts. 
,L 2-1 = 25 cts. 


£. 3 = $10. 
d. 18=25 cts. 


£ 7=$30. 
!. 7=I.S0cts. 
,L I4=2S cts. 



DOMESTIC EXCH.VNCE, 

Art. 191. — To reduce the currency of one state to that of 
another. 
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J80 ESCHANCK. 

liULK. 

Draw a perpeadiculai- line, onJ place ihe demand of ilie 
question, on tlie right, anil tlie su/^ios-Jion on the left, as in ilie 
liuleof Three Direct. 



1. "What sum in Gcoi'ijia, is equal to £1800 New i 
currency ? 

Qjxmtlon. In stating the ques- 

How many Georgia £|i;j'S00 N. E. tion, sr.y how many 

If N. E. mi G. 200 pounds Georgia cur- 

|tl400 JiH$ ^^^^^ ^^^ England. 

if £9 K n tn 1 d e [u- 1 to £1 m. Geoi^ia. (See Table 

II.) 

2. Ho T n an ] n 1 1 "^ v 1l oil: CTrrency will £240 New 
Jersey c r e i.j a\ Ans. £25G. 

3. Whit um V gna s equal to f375 16s. Qd. New 
York can ncy ' Aiis. £'2S1 lis. 6rf. Zqrs. 

4. What IS the value in New Jersey euiTency of a bill of 
exchange for £37S 10s., on a cotton dealer in Georgia? 

Ans. £C03 da. Id. Sqrs. 

5. A manufacturer in Massachusetts sends (o Georgia a lot 
of shoes, wliich amount to £420 Vs. What is the value in New- 
England currency ? Ans. £540 Ss. 

6. A manufacturer in New Jei-sey consigns to his agent in 
Charleston a quantity of ready-tnade clothing, which, when 
sold, and the chaises deducted, imiounted to £532 lis, Wliat 
is the value in N. Jersey currencj ? Ans. £655 lis. 8ii+. 

7. 

EscBANOE FOE £320 lOs. id. Boston, July 26ih, 1837. 

Twelve days after figlit, please pay to Peteb Fisoh, or order, three 
hcadred twenty pounds, ten BliiUingB and sixpence, value received, and 
place tlio sirnie to the account of your 

Ol.'t Servant, 
To Pexek Finch. Isaac Watehfoild, Ja. 

What sum in New York currency will discharge this bill ? 
Ans. £427 7s. id. 
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ExriiANGU. 181 

£. What sura in South Ciiroliii-i currency is equal lo £429 
rs. 3c;. in New Engtanil ? Ans. £333 18s. lid. 2qrs. 

9. What sum in I'ennsjlvaaiLi is cqur.l to £250 15s. 9rf. 
Geoj^a currency? Anv. £417 I0s.3d. 2qrs. 

10. FhHode/pliia, fittK Ut, 1837. 
EscHANdE Foa £240 10a Pexxsvlvasia ctaaENCV, 

SijLteeu days nfte!-sirfit,pay to Geoege.Sikcsos, or order, two hundred 
and forty puuuds, tun stilliiifpi Ptimfjliaiii.i cmreocy, as per advice from 

To TpiOMAS SMAnT, Merdiant, N. Y. Josuh LrrrLK. 

Wiiat sum ia New York currency wili discharge the ahove 
}M\1 Ahs.£256 10s. M. 



I'OhL:l(iN EXtilAXOE.* 

Art, 192, — -iil foreign coins, ijj it late act of Cougress of 
tlie United States, are proSiibitcd being a lawful tender. The 
ijold coins of Great Britain and Portugal, of their present 
standard, are valued at tlie Kite of 100 cents for every 27 
gr.iins, or 88§ cents per dwt. The goid coins of France, of 
their present standard, arc to be valuwi at the rate of 100 cts. 
for 21^ grains, or 87+ cts. per dwt. The gold coins of Spain, 
of their present standard, ore to be valued at the rate of 100 
cts. for 28i grains, or 84 cts. per dwt. 

In Engfand, Ireland, and the English West India islands, 
accounts are kept in pounds, shillings!, pence, and farthings ; 
thongh the intrinsic value, h\ oach pldce, ia not the same. 

Exchange is said to be at piir between two countries, or states, 
trheti the money given in one is eq\uvalent in value to that re- 
c«ved for it in another. 

The course of exchange is fiuctualing, being above or beloV 
par, according to tiie occun'ences of trade, or the demand for 
money. 

A Bill of Exchanrfe b nivrilten order fi>r the payment of a certain sum 
of money, at an appointed tiLni!, It ie a morcantile contract, in which 
loot persons are mostly coni'crDi.'d, viz. : 
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182 



m tliu mine, ujid is iJ^o called tlie make 



FitBtThodriiWiir, w 
aad seller of the bilL 

Secoiii The debtor iu u disL-mt place k one on whom the bill is drawn, 
and who ia called ihe (Jrawwe. He is nlso calleil tlie oeeeplor, after he ac- 
cepts the hill, wMch is an engagement 1o pay it when due. 

Third. The person wl\o gives the value lor the bill, and is called the 
frwyer, iakeVt aud retmitiT- 

FourliL The pBison to whoifl tlio bill ia ordered to be paid, who is call- 
id the payee, and who nuiy, by endorBcment, pass it to any other person. 



Art. t93. — The following teblcs sliow the jjar value of for- 
«ign money in the United Stotos. 





Slanrt 


SletUiul 




N.Yoi* 


■<.J"»s'y 


lia^ISS 








N. R 




Feuii., 




Federal 




weigh 


Giuat Hrlt 


61U1VS. 


CbiiiU- 


Dul.,Bnd 




vulue. 










IL^ra, 


.i. 




Gold. 


pwt.g 


S, s. d. 


e i. d. 


£..1.0. 


£. &<;. 


£.A 


% e.m. 


i Johaonea, 


fs 


3 11 


1 16 


6 8 


6 


4 


16 00 


A half Jobann 


» 


i 16 


2 8 






3 


8 00 


A. Douliloon, 


10 31 




i 8 






8 10 


U 93 3 


A Moidore, 


6 18 


1 7 


1 16 










AnEng-Gum. 




i 1 


[ 8 


1 17 






4 66 7 


A French da 


6 5'l 1 




, 16 






4 60 


A Span. Pistole 
A French do. 


i 6,0 IC G 












4 4;o lU 


1 2 


, 8 


1 1 6 


017 6 


3 66 7 


Silv^. 


1 












EnglidiorFr, I 


1 
18 00 5 00 fig 


8 9 


8 3 


5 


1 10 


Crown, ) 














DoU.of Spain 1 














Sweden, or f 


It 60 i 6 


G 


8 


1 6 


Q i 8 


1 00 


Denmark, S 














Eng. Sbil- ) 












22 2 


1««- \ 












A PiBtareen, 


3 11^0 lOJjO 1 £ 


1 7 


1 6 


01 




All other gold corns, of equal fineneas, at 89 cents per dwt,, and silve 


at^Ulceutaperoi. 



aescha^ K 



^b, Google 



Pound Sterling* 

Pound, of Iretend 

Pi^oda, of India 

Taie, of China 

Mai-ree,ofPOTtngal 

Euble, of Russia 

Eupee, of Bengal 

Guilder, of llie United Netherlands 

Mark Banco ol Haniburgh 

Livre Touriioia of France 

Real Plate (f Spam 



Arti 195> — Moneys of different countries. 



12 demiers— 1 sol. 
20 sols =1 IhTe^ie^ cts. 
3 livres =1 crown. 
Obs. — Tlie above U acrording to tlie old Bjatem ; tbe present metlfod 
of keeping accounla in Franca is in frania and centimes, or hundredth 
parts, thus : 

10 centimes^! decime. 
10 decimes —1 franc= $.1873 125. 
The 5-fraiic piece weighs 25 grammes, or 386.1 grains Troy, 
and is equal in value to 1.9365625. 

SPAIN. 

The money of Spain is of two kinds ; one is called vellon, 
the other plate money. Accounts are most geaerally kept in 
rials and niarvadies vellon. 



4 marvadies vellon, or ) _ , , 

n marvadies of plate, \ - ^ l'^''^' 



84 marvadies vellon,' 



= 1 rial vellon. 



15 rials vellon, - - ;=1 peso, or current dollar. 
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8 rials of plate, - 
10 rials of plate, ■ 
5 piastres, - - 



■RErc\ COI7T3 



— 1 pjastre = 80 cts. 

= 1 dolUir=:$I.O0. 

= 1 Spaiiisli pialole=$i. 



12 derniers^l sol. 
20 sols =1 livre. 

5 livres =1 piece of cig'it i 

6 livres =;! piece of cij^lit i 
6 solidi =1 gross. 

24 grosses =1 ducat. 

POJITUOAL. 

400 reas=l cvusado, 
1000 reas^l mil!rea=$1.24. 
Tlie reas and millre.is are iraaginaiy piece; 
real moneys of Portugal are as foUowa': 







Silver. 




1 crasado 


=400 reas^ 


=50 cts. 


12 vintin p)ecc=280 reas- 


=30 cts. 


5 


do. 


= 100 reas 


= 12^cfci. 


n 


do. 


= 50 reas.- 
Gold. 


= e^ets. 


1 double johimn 


s::^2S millrea-s 


GOO rcas=S32. 


1 single 


do. 


— 1-2 do. 


800 reas=!jil6. 


half 


do. 


= G do. 


400 reas=&8. 


quarter 


do. 


= 3 do. 


200 rcas--^S4. 


eighth 


do. 


= 1 do-. 


600 ieaB=§2. 


festoon, 


i-iV 




SOO ieas=^l. 


1 moid ore 




= 4 do. 


800 reas=$6. 


8 penning 


^_^ 


groiit - - - 


:;^01 ct. 


2 groats 






=2i/., or 2 eta 


6 slivers 




shilling - 


= ]2 cts. 


20 stivers 


— : 


florin, or guild 


r =40 cts. 


S^ florins 


— ] 


rix dollar - 


=$1.00. 


6 florins 


=] 


pound Flemish 


=^2.40. 


6 guilder 


=1 


ducat - - 


=$2.00. 
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16 schi]lbgs=l mark —$0,33^. 
3 marks =1 rix dollar =Sl.OO. 
6| marks =1 ducat =$2.08^ 
HDsaiA, 
8 copecs^l altima. 
10 do. ^1 grivena. 
60 do. =1 politin. 
2 politin =1 ruble=7S cts. 
2 rubles =1 ducat. 



=1 candareen=$.014e. 
=1 njace =1.148. 
=1 tale =$1,48. 



10 aspers =1 rial =$0.12^. 

2 rials ^1 double = .25 cts. 

4 doubles=:l dollar =$1.00. 

24 medins =;1 clicquin :^ .75 eta. 

32. do. =1 dollar =$1.00. 

180 aspers =1 zequia =$2.26. 

16 doul)les=l pistole =$3.75. 

3 aspers=l para =$0,00652925. 
40 paras =1 piisstre =$0.26117647. 



BILLS OF exchange:. 
Aril 196. — To find the value of bills of exchange above par. 

EXAMPLES. 

1. What is the value of a bill of exchange for $800, at 5 per 
cent, ahove par ? 

Operation. 
What value $1860 $ 
If $100 105 I 

$1003 Ans. 
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186 EXERWSES T?f EKCrlANCE. 

2. A. of Boston, is indebted to C. of London, £1000. How 
mucli sterling must be remitted, exchange being 50 per cent, 'i 

Am. £1500. 

3. B. of New York, is indebted to D. of Liverpool, £650 
sterling, to discharge which he purchiises a bill at 3 per cent, 
above par. How many dollars does he give for it ? 

An3. $29'75.268. 

Art. 197. — To find the value of bills of exchango below par. 

1. What &um sterling money is equal to £340 6s. 4d. Mas- 
sachusetts currency, exchange 40 per cent. '? 

Ans. £204 3s. Od. ^qrs. 
Reduce the shillings and pence to tlie decimal of a pound 
by inspection. 

i^i-lO.SlT 
lO0 p 
~1204.1902 = £204 38. 9d. 2qrs. Am. 

2. D. in Fbiladelphi;!, owes E, in Londtm, £eO0 sterling, to 
dischm-ge which he purchases a bill at 3 per cent, below par. 
How many dollars must he give ? Ans. |2586.C(HJ-f-. 

ExcHUMOK VOX. £a40 Si. ?d. stcbuno. Boslon, , 

At tliirtj davd' eig-lit, pay to Timothv Dicks, ot orJw, firo Imndred 

Wid tortj yoaii&f., eight ^liilluigs, nni! iiinepence, value recdveil, njid p1iu:e 

the aame to tiie account lA 

To John Johnson, Mercluint, LivurpcoL Jahe^ Stbikeh 

"What is the value of this bill in Pennsylvanij. currency, ex- 
change at 56 per cent. ? 

4. A. of Corit, draws upon B, of London, for £870 12s. id. 
Irish, exchange at 8 per cent. How much sterling will dis- 
charge this bill ? 

{5.) 

ElCHANQE FOB 2446 UVBES, 6 SOLS, 4 DEENIEKS. 

Thirty d.iya nhei sight of this my second of exchange, first of same 
tenor and date not paid, pay to Titus True, or order, two lliousand four 
hundred forty-six livres, sis sole, four dermerg, value received, and place 
tiie same to my account. 

PeTEE J. TUTTLB. 

To Tkusibam Cbockeb, Merchant, Pam 
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EXERCISES IN EXCHANGE. 187 

Row raucli sterling is t!io iil>o\-^ bill, and how niuob in Piiiin- 
sjlvania ciuicncy ? 

6. A merchimt in Toulon is indeWed to a merchant in 
Boston 8492 francs, 20 centimes. What is the amount in fed- 
er»l money ? 

Y. A. of Albany, buys a driift on C. of Paris, of 8346 
francs, 34 centimes, for $1000. What is the rate of ex- 

8, Q. of Barcelona, is indebted to P. of New Yorls, 925 
piastres, 3 lials," 24 marvadies phito. How mach, in federal 
money, is Q. charged in P.'s book? Am. $'40.37, 

8. C. of Lcland, remits to D. of London, .£345 lOx. Iiish. 
With how much steiling must C, be credited, exchange being 
8 per cent. » Aas. £319 18s. Irf. S^qrs. 

10. A bill for 3625 pesos, 4 riiils, 31 marvadies, being re- 
mitted to Cndiz, what sum New Jei'scy money is equal to it, at 
78. 6d. per peso? Aits. £l3o0 9*. llrf, Igr. 

11. A Virginia merchant shipped tobacco to Norway worth 
£1673 18«,, Virginia cuiTency. How many rii dollars, at 6s. 
each, must he receive ? Am. $5579. 606. 

12. A. in Philadelphia, owes B. of Amsterdam, $750. How 
many guilders is it, at 40 eta. per guilder ? Ans. 1875. 

13. Wjiat sum must be paid in Savannah for an invoice of 
goods charged at 490 florins, 1 5 stivers, allowing the exchange 
at 40 cents per florin, and freight and duties 30 per cent. ? 

Ans. 255.19. 

14. A merchant in Philadelphia I'cceives of a merchant in 
Amsterdam an invoice of goods, amounting to 12340 florins, 
10 stivers, 12 penninga. How much must be remitted, in 
Pennsylvania currency, to discharge the bill, at 85^(1. per 
florin, and what sum in sterling, exchange at 38«, erf. Flemish 
per pound sterhng ? Ans. £941 12s. Qd. Oqrs. sterling. 

15. In 16745 marks, how many dolhirs, allowing 33i centa 
per mark? Ans. $5581.666. 

16. In 2045 piastres, 9 lials plate, how many dollars? 

Ans. 11636.00. 

17. What will 8400 arsheens of ravens duck cost, at 15 
rubles for 45 arsheens, in rubles, and also in federal money? 

Ajis. 2800 rubles; $2100. 

18. A. of Bordeaux, draws on B, of Liverpocl, for 1400 
crowns, at 55d, sterling per crown ; for the value of which B. 
draws again on A, at 56rf. sterling per crown; besides com- 
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188 HEDUCTIOS OF CUKRENCIEa. 

mission of ^ per cent. What did A. gain or lose by this trans- 
action? Am. Gained 18 crowns. 

19. In ^1820, how many pagodas of India? 

20. In $605, how many rupees of Bengal? 

21. How many dollars in 4618 tales, 8 mace, 7 candareens? 

22. In 8000 aspers, how many dollars ? Ans. $100. 

23. A merchant in Philadelphia imported from England 
700 eils of cloth, at 5 shillings sterling per ell. The cost of 
transportation and duty, on the whole amount, was 35 per 
cent., the exchange at par. For how many cents must 1 yard 
be sold in Philadelphiii, to gain 12-J- per cent. ? 

Ans. 135 cents. 



KEDUCTION OF CURRENCIES. 

Art. 198. — Rebuctios of Currencies teaches to reduce 
pounds, shillings, pence, &c., to federal money, and the re- 
verse. 

RULE. 

Seduce the dollar lo the fractum of a pound; and, if there 
be skillinps, pence, and farthings, in the given, sum, reduce them, 
to the decimal of a pound, by insjieeiion, and proceed as in the 
Rule of Tltree. 



1. In £63, New England and 
Virginia currency, how many 
dollars t 

Operation. 
" $5 £ 21 
10 

1$ 

''*210 Ans. 
If $1 is £^=5, then it is evident 
that the quotient of £1 divided l>y 
^ would be the number of dollars 
m 1 pound, and so of any number 
of pounds. 



2, In S210, how many pounds, 
New England and Virginia cur- 
rency T 

Operation 



210 



3£ 



How many £ 

If |1 

_£0 

£63 Ans. 
If £y"jis8l,then the prodnct 



paundB, 
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3. In £-2AQ !0s. Virginia, &c., 
curreiicv, bow many doitars, cents, 
and miil» 1 

5. Reduce £210 I5s. Virginia, 
&c., currency, to federal money. 

7. What sum in federal money 
is equal to £300 10s. 61^., New 
England and Virginia currency J 

S*. Reduce £330 9s. North Car- 
olina currency, to federal money. 

11. Reduce £67 5s. 3d., New 
Jersey currency, to federal money. 

13. Wlmt sum in federal mon- 
ey is equal to £Ei7 Ss. 3d., South 
Carolina and Georgia currency? 

15. Reduce £103 Hs. id.. 
South Carolina, &c., currency, to 
federal money. 

17. Reduce £630 G3.4iJ.,Penn. 
sylvania currency, to federal mon- 
ey. 

19. Reduce £G00 10s. 6d. 
sterling, to federal money, (lie 
dollar being 4s. 6d. 

21. What sum in federal money 
k equal to £IS6 i4s. Canada and 
Nova Scotia currency, the dollar 
beii^ as. t 

23. Reduce £346 I6s., New 
York, &o., currency, to federal 
money. 

25. Reduce £125 7s. 9i., Ma- 
ryland, ilic., currency, to federal 
money. 

27. Reduce £501 3s. M.,Mas. 
sacbusetta currency, to federal 
money. 

39. Reduce 450rf., New Jersey, 
&c., currency, to cents. (See 
Table UL) 

Operation. 
Howmany cents?]450 pence. 
d. 9 |lO cents. 
IsOOcts. Jiis. 

31. Reduce 540 pence, New 
England currency, to federal inon- 
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4. In S301.6titi+ how many 

Eunds and shillings, New Eiig- 
id, Sic, currency ! 

6. Reduce $702.50 to Vir- 
ginia, &c., currency. 

8. What sum in New England 
and Virginia currency Is equal to 
81001.76? 

10. Reduce 8951.125 to North 
Carolina currency. 

12. Reduce $179.366-f- to New 
Jersey currency. 

14. What sum in South Caro- 
lina and Georgia currency is equal 
to $288,265 1 

16. Reduce $440,858 to South 
Carolina, Sic, currency. 



20. Reduce §2669 to sterling 
money. 



24. Reduce $867 to New York 
and North Carolina currency. 



Operution. 
How many peiice?|5O0 
cents i0 9rf. 

|450 pence. 
33. Reduce 750 cents io pence, 
New Enj^land currency. 
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PETirENTACE. 



PERCENTAGE. 



Art, 199, — The consideration of profit and loss adds the 
chief interest to all business operaljons. It is necessary, there- 
fore, that there should he some standard hy which all should 
agree to make their estimates: 100 has been adopted, and 
hence gain and loss are said to be so much per centum ; that 
is, so much hy the hundred. The gain or loss per centum is 
called percmtaffe. The individual who makes 20 per cent, 
profit on his goods, makes a high percentage; and he who 
mukes but 4 per cent, makes a low percentage. Since, there- 
fore, 100 denominates or is the denominator of the gain, it is 
plain the gain itself will he the numerator. If the gain be 5 
per cent., it would be expressed thus : xoT=^'*'^- 

1 per cent, equals ^oo " -^^ 

2 per cent, equals ^Itj = -02 

3 per cent, equals j^-j- = ,03 

4 per cent, equals -^^ = ,04 

5 per cent, equals ^^^ =^ ■*'5 

6 per cent, equals j^ = .06 

Whatever, therefore, be the iiinount of capita] invested, the 
gain or loss will be so many hundredths of the capital, fo be 
added to, or subtracted from it. The gain or loss on any Bum 
is to he calculated by the rule for the multiplication of deci- 

1, Wbat is 1 per cent, of 20 dollars t Ans. 20 cents. 

2, What is 2 per cent, of 40 dollars ? Ans. 80 cents. 

3. What is 3 per cent, of 50 dollars ? Ans. $1.50. 

4. What is 4 per cent, of 75 dollars? Arts. $2.00. 
6. What is 6 per cent, of 90 dollars? Am. ¥4.50. 

6. What is 6 per cent, of 100 dollars ? Ans. $6.00, 

7. Wbat is 7 per cent, of 250 dollars ? .dns. S17.50. 

8. What is 8 per cent, of 375 dollars? Ans. $30.00. 

Under the general head Pertentage, may be reckoned Inler- 
esi, Discmmt, In'iura^ce, Commission, Loss and Gfain. 
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INTEREST. 

4rft 200< — Interest is a premium paid, or an ullowance 
made by the borrower to the lender, for the use of a certain 
sum of money. 

Tlie money lent, upon'whicJi interest is to be received, is 
called the principal. 

The premium paid for the use of the principal, is called the 
interest. 

The sum paid on $100, or 100 cents, or ilOO per annum, 
is called the rate per cent., or per centum. {Per centum signi- 
fies by the hundred ; per annum, by the year.) 

The principal^and interest added together, m called the 
amourtt. 

Oes.— The rate o{ 

Eugbuid it IS 5 per ci 



Interest is cither simple or compound. 



SIMFI.!: INTEREST. 

Art. 201.— Stmpib Interest is that which arises from the 
principal only. 

What is the interest of §12 for 1 year, at per cent? 
Operation. if the interest of §1 for 1 year be six 

*12 cents, or tStj of a doll;u-, then the in- 

_l£2 tercst of *12 would be 12 times .00, or 

.72 Ans. .06 X 12 = 72 cents. 



Q< 
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1 Wlut isllit mte (btot JU loi 2 u n at 5 per cdnt. ? 

Opeiation If tht, intu<f.t of 5^1, for 1 year, at 

t30 .05 per cent, he 5 cents, iheii the mtcr- 

.05 csLof ¥S0 inll Ih! .06 X30=l.5O, iiiid 

"Oo fi^i' 2 years, !eI.50x2=4!S.OO. Hence, 

2 to compute tlie intuicst for I ov more 

•iTT^ ydf.TS, we Iiitve the foilowiiijr 



Multiply the principal hij the rate, expressed as (he dtdmal 
of a dollai; and the prndnd tcill ha the interest for one year. 
Wher tlie time is more than one year, multiply ike interest for 
one year by the namber of years. 



2. 
3. 


What is the interest of ^45 

WhiU is the interest of -^22 
Jtiihiecd to a dcehti'd. 


:, for 1 year, a,t per cent. ? 

Ans. $2.70. 

.25 for I year, at 5 J per cent. 




Ojm-ation. 

§22.26 

.055 

UI25 

11125 

$1.2-2375 


Oi>erar,nn. 

Or thus; i)*22.25 

.05i 

11125 

1112 

§1.2237 


..[■ fill 


2.-Tlie (l(^cimal= below milk are not rf^Hi'.Ied in (he answer in Ihit 
^ fdllon-inj; qTiistiuus. Fur poiutiiijf tho [iroiluct, sco Muitipiifaliu. 
vhuah. 


4. 


Wlmi is tbe interest of ^62.75, for 2 years, at 3 per cent. 
Ans. S3.70O. 
Wli^t is the ititerost of 1535.42, for 4 vears, at 2 pe 



i; i,j the interest of ?in5.C75, i'' 
Ui percent.? ^x.ni'; at P^- ^ 
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SIMPLE rKTi:n 



r 



.06 per ce t fo 1 vphf or 1 It 

that nn oun B to 1 dlf a 

on a d 11a li tl ct p | 11 

bvh If tie mbcTof n i Ml 1 I nt 1 

the t no n c n 8 V^ us 1 r o tl = 30 d vs d il t. 
teic t for 1 n Jitl s i c nl or j la 11 lor 1 da t o Id L 
5*0 =g Ota 11 I tl f e« ul il b\ I 1 tledav 
we In l! c nter &t n 11 nr re n ^ duct. tl cJ s to 
thef dctonof amoitl id Uplybjl If tK Iraet ou 

8 \V1 at 3 the lite t of *40 io 1 icar 6 montl s and 5 
days ' 

Operalmn. - If tlie interest of SI foi- 12 months 

|=J &^)J40 be .00 cents, Ihc interest for G inontlis 

mo^ will be .03 cents, and for 5 diiys, | of 

' 3gQ a mill ; therefore, the interest of Si 

20 for 1 2 mos., 6 mos. and 5 days, will be 

13 .08+.03+.n00|=;.000f=tbc 6;ime 

of the diiys. Hence the 
RULK. 
4rt. 202. — When there arc months and days in thp given 
time — Multiply bi/ /ui/f tlte nvmher ofmoniha in the whole time, 
and one ^xtk of the days. Tf there be an odd month, call it 30 
daf/s, to which add the odd days, if any ; and, dividinrj them 
by 6, writt the quotient in, the place of milh, in the multiplier. 

Obs. Ir-lf the bteriSt a required fiir a number of jears, multiply the 
interest fur 1 venr bv the number of yeur*, and compute the infereat for 
llie nvmlhs Hnd lUiyi, ii? iiUive dirtctcL 

EX.\!HPLE3, 

i). What 1.S the interest of ^275, for 2 years, 5 months, and 



lor compulJiig inle'reat fur mtniths uiJ da;! ! 13. Wb/ do in muUipI; by not. batf 
ths moulhi, and ooa sixUi of Uie diQ) ! 
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10. What is the interest of Sl1i9.Q05, for 3 yeai's, 1 months, 
and 1 5 days ? 

11. What is the interest of $342, for 1 month, lo days ? 
Operatum. 

2)342 
.0074 0Bi2.-As there is no pren number of 

""• month?, we supply the two tirot disoimal 

~ places with ciphers, as a guide iu pointing off 

i2,56o Ans. 

12. What is the interest of $fi78,59, for 1 year, 3 months, 
and II days? 

13. What is the amount of $678.59, on interest, for 1 year, 
3 months, and 11 days? Jm. $730,728. 

Obs. 3.-Tlie amoimt is the principal and int«rest added together. 

14. Wiiat is the interest of $600, for 27 days ? 

15. What is the amount of $750.60, on mteVest, for ISmos. 
and 18 days? 

18. Wliat is the amount of $1000, on mterest, for 4 years 
and 6 months? An^ $1270. 

17. A not* for $450, on interest, was dated January 1st, 
1635. What ivas due, principal and mterest, M<irch 16th, 
1837? Ans $S0D.625. 

yrs. jna d. 
1837 3 16 
1835 1 1 

2 2 15 time. 

18. Anotefor $60.50, on interest wasditedDcc 20, 1834. 
What was there due, principal and mteie t }\ 23 1837 ? 

An'' $gS.143. 

19. What is the amount of $879 30 or mtorest 2 years, 
5 months, and ID days? Ans $1009.682. 

20. What is tlie interest of $375 for 7 diys' Ans $.437. 

21. What is the interest of $89.28o, for 1 jcir, 7 montlia, 
and 29 days ? Ans. $8,913. 

22. What is tlie interest of $330 for 5 months and 16 days? 

Ans. $9,296. 

23. What is the amount of $1844.48, on interest 2 months 
and 21 days? An.^. $1809.38. 

24. Wliat is the amount of ^2731.50, on. interest 3 years, 
months, and 26 days ? Am. $3357.924. 
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25. What is the amount of $1784, on interest from June 14, 
1829, to July 14, 1837 ? Ans. $2619.54. 

26. What is the interest of ^£240 8.?. G^tl., for 1 year ? 
Operation. Reduce the shillings, pence, and faj- 
£240.428 things, to the decimal of a pound hy in- 

:££ spection, (see Art. 134;) then proceed 

14.4^568= as in Federal "Money. The interest will 

£14 8s. Qd. Ans. he in pounds and decimal parts, ivhioh 
must be reduced to shillings. 

27. What is the interest of £379 15s., for 1 year and 6 
months ? Am. £34 3s. ejrf. 

28. What is the interest of £416 12s. ed., for 10 months ? 

Ana. £20 16s. I^d. 

29. What is the interest of £427 13s. 9d. 2qra., for 1 year 
and 8 months? Ans. £42 ]5s. i^d. 

30. What is the interest of £129 Is. 3d. 2qrs., for 3 years, 
? months, and 5 days? Ans. £27 18s. Q^d. 

31. What is the amount of £320 10s. Qd., on interest for 2 
years, 6 months, and 15 days? Ans. £369 8s. l\d. 

32. What is the interest of £430 7s. Sd. 3qrs., for 4 years, 
S months, and 20 days? Am. £111 3s. I^d. 

Art. 203. — When the rate of interest is any other than sis 
per cent., and tlie time consists of years, months, and days, 

RULE. 
J^nd ike interest first for 6 per cent., and t/ien for 1 per cent., 
and mitlliply the interest at 1 per cent, hy the given rale, and 
ike prod%u:t will be tke answer. 



83. What is the interest of #680, for I year and 6 months, 
at 7 percent.? Ans. $71,40. 

Operation. 



6)tfl.20 interest at 6 per cent. 
10.20 interest at 1 per cent. 
7 
$71.40 interest at 7 percent. 

the nile Ibr copipuUtu! [Dlvrest ou poimda, shlltli^s, penes. 
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196 INTEREST BY 

ii4. What is llie interest of fe33(i.40, for 2 jl-us, 8 mu;iUib, 
and 3 d:tys, ftt 3 pur cent, ? Aiis. ^-dli.il^G 

35. What is the interest of §550.30, for 3 yeiirs, at 1 par 
cunt.? Alls. &]«.I!S. 

Ods. — Thd interest of any sum at 1 per cent, for I year, ig the pnnd. 
pill itself, with the soparatrix movoi! two figuTGs towanla the left; tliere- 
fore. to obtiiiu tlie interest at 1 per cent., fiT niij iiunib« of years, we 
liavB only to multiply by the miiiiber of years. 

SG. Wliiitis the iiiteroi-t of ?0.5e cents, for 3 years, 5 motiihs, . 
and 10 ihiys, lit 9 percent.? Aiis. 9.21i. 

37. Wliat is iLu iimount of SlOOO, ori interest for 5 years 
and 7 r.iomlis, at 7i pur cent. ? Am. §1418.75. 

38, Wh;it is the iiiterest of S15C0.20, for 1 year, at 1 per 
cent.? An.'. §15.002. 



INTEREST BY C VNCEI.IjINCi. 

RULE. 

State (lie question, as in Direct PToportion, hy placing the 
terms of demand on the riffkl, and tlie tei'ms of supposition on 
the left. 

Art. 201.— 1. What w Iha Interest of §500, for 3 years, iit 
C pc- cent. ? 

Oes. I. — The tonus of supposition in Interest are not expressed, being 
Hlwajs too and 1 year. Tlie foregoing question niay be expressed tlius : 

What is the interest of SoOO, for 3 years, if the interest of 
§100 for 1 year he So? 

Oiieration. 
WJiat interest ?;500 $ 
If Sl*i0l3 years. 



2, What is the i.iterest of @720, for 1 year nnd 6 months, 
it e per cent. ? Ans. $64.80. 

Question.— IG. U'Dulla Ihd inlviva oT flnj' nun for 1 >iser Kt 1 pi-r crnl.T 
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Oea. 2. — When Uie given time is mouths, weeks, or days, either less or 
grenter than a yesi, rudute it tt> the lowest denoiaiimtion, imd 1 year, the 
tiuia in tLe suppositiim, to ttis Eame deuoniinaUiHi. 

3. What is the mt«rest of $642,255, for 2 j-ears and 6 
months ? Ans. $06,338, 

4: What is the interest of $1000.68, for 2 months and 15 
days? Alts. 112.508, 

5. What is the interest of $440, for 4 years, at 4 per cent. ? 

Ans. $70.40. 

6. What is tlie interest of $60.10, for 5 years, at 5 per 
cent.? Am. $15,025. 

1. Whai is the interest of $160, for S6 days, at 7 pei cent. ? 

Ans. $1.12. 
8. Wliat is the amount of $780, for 3 years and 4 months, 
at 8 per cent. ? Ans. $858. 



ontm. at 3 per cent, 
3, the answer. 

Arti 205. — When time, rate, and amount are given, to find 
the prinoipa!. 

1. What principal will amount to $858, in 3 years and 4 
months, at 3 per cent. ? 

The student wiU perceive, that this question is the reverse of 
question 8th, preceding, and also that 858 is there a product, 
of which 1.10, the amount of $1 for the given time, is a factor; 
therefore, if we divide 859 by 1.10, we shall obtain the other 
feetor, or the principal required; 858-^1. 10=$780, the an- 
swer. Hence the 



Divide the givmi amount hy the amount of $1 for tke givm 
titru, and tke quotient will be the answer. 



2. What principal will amount to $778.10, in 4 years and 3 
months, at 6 per cent. 1 Ans. $620. 

8.' What principal will amount to $650, in 6 years, at 5 per 

17* 
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108 EXAMPLES IX INTEREST. 

Operation hj cancdUng. 
What principal. 1^050 amount. 
Amount, Si. 30 $1 principal. 
l^ioOO Am. 
4. What pHnrtpnl will ai 

Arti 206< — \\hi.ntmt rate ind interest nv ff \Ln to fand 
the princ p 1 

J. Wliit pnncipil mll^Tn $.7 j2 in 1 leir 5 months and 
G daj-s ? 

We }in*e seen that the inteiest of a giien pnacipal for a 
given time iS the product of the interest of $1 fur the same 
ieiigth of time and the puncipil thetefore il wl duide 
$27.62 hv 080 the mteiest of $1 for the giien time ■v\e shall 
obtain the pimi^ipal reiiuned, as btloit. Hence tlie 

RULE. 
Divide the given interest hy the inieresi of |l/or ike given 
time, and the quotient mil he the answer. 

2. What principal will gain $19 in 4 months, at 6 per cent. ? 

Ans. $950. 

3. What principal will gain $1 500 in 'o years, at 6 per cent. ? 

Ans. #5000. 

Art. 207.— When principal, interest, and time arc given, to 
find the rate per cent. 

1. If |50 in 6 months gain %\.50, what is the rate per 

If the interest of $50, at 1 per cent., be 25 cents, then the 
quotient of $1.50, the whole interest, divided by 25 cents, will 
be the rate per cent, required. 1. 50-^25=6 per cent., the an- 
swer. Hence the 

RULE. 

Divide ike given interest hy the interest on the given principal, 
at 1 per cent, for the given time, and the quotient -will be ike an- 

2. If 1300 gain $12 in 8 months, what is the rate' per 
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Operation by cancelling. 



12 $ int. 
• per cent. 

3. If $'740 gEiin ^2l.l5 in 9 months, what is the rate pe 
cent. ? Ans. 5 per cent. 

4. If $1000 gain $75 in 6 months, what is the rate pe 
cent. ? Ans. 15 per cent. 



1. In what time will $300 gmn $12, at per cent. ? 

Operation. Having found the interest 

In what t!me.l]2$ Int. of $300 for 1 year, the ques- 

Int. $18 1 year. tion may be expressed thus: 

32=8 months. ^^ ^''^^^ *™^ ^'H ^^2 interest 

be gained, if $18 he gmned ia 

1 year ? It is evident, tliat the ratio of the interest for 1 year, 

is to the given interest, as 1 year is to the time required. 

Hence the 

RULE. 
Divide the given interest hy the interest of (he given ■prirm'pal 
for \ year, and the quotient mil he the answa: 

2. In what time will $240 gain $4.80, at 6 per cent. ? 

Ans. 4 months. 

5. In what time will $600 amount to $645, at 5 per cent. ? 

Ans. 1 year and 6 months. 

4. In what time will $3/5 gain $28.12^, at 6 per cent. ? 

Ans. 1 year and 3 months. 

6. The interest on a noieof $225, at 4 per cent., was $11.40. 
What was the time ? Ans. 1 year, 3 moatiis, 6 days. 

tAHTIAL PAYME\TS. 

Artt 209. — ^Vlien notes are paid within one year from tlie 
time they become due, it has been the iisitil custom to find the 
amount of the principal from the time it became due, until the 
time of settlement, and then to find the amount of each en- 
dorsement, from the time it was paid, until settlement, and to 
subtract their sum from the amount of the principal. 
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EXAMPLES. 

Boston. January, 1,1841. 
For value received, I promise fo pay Samuel Fultos, or order, tw* 
JiunUred nnJ fifty duilara and forty ceula, in tlireo montlis, with interesi 
afterwards. £i.iiiu Jokes. 

On tlie back of tliia note weie the following endorsements : 
Miircli 15, 1841, received one hundred and fifty dollais. June 
10, 1841, received forty-five dollars. The balance on the note 
was paid January Ist, 1842. How much was the balsmce ? 

First payment, $160 I 2d payment, S4o [ Principal, §260.40 

Iat.9in.16d. 7.15 Int. 6 in. 21 d 1.507 | Inl. 9 m. 11.268 

gl&T.lD $46,607 £261.663 

I 157.13 203.657 



Conetrrd. Sept. 1, 1840. 
For value received, I promise to pay Jons Fosteb <Si Co, or order, ona 
thousand dollars, on demand, with mteresf. 

Stephen Patweli. 

On this note are the following endorsements: March 1, 1841, 
received two hundred dollars. .April 6, 1841, received one 
hundred and fifty dollars. July 5, 1841, received two hun- 
dred and forty dollars. What was there due at the time of 
settlement, which was August 15, 1841 ? Am. $46Y.042. 

If settlement is not made till more than a year has elapsed 
after the commencement of interest, the preceding mode of 
computing interest, when partial payments have been made, is 
not in strict conformity with law, 

Tiie methods of computing interest on notes and bonds differ 
in different places. 

The United States Court, and the courts of several of the 
states, have established a general rule for the computation of 
interest, when partial payments have been mtide. The follow* 
ing is, in substance, the 



Compute the interest up to the time of the first payment ; and 
if the payment exceed the interest, deduct the excess from the 
principal, and cast the interest <m the remainder up to lite second 
payment, and so on. If tke payment be less tlian the interest, 
cast the interest up to the time when the sum of the payments 
shall exceed the interest ; then deduct the excess from the princi' 
pal, and proceed as before. 
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EXAMPLES IN INTKREST. 201 

Wlicii a note is given specifying interest annually, simplo ia- 
terest is cast on the note to the time of finaj settlement ; and 
also simple interest on the several suras of interest from the 
time tliey became due to the time of final settlement. 

$3^34.25: (1.) 

For value received. I promise to pay Jameb Labned, or rirder, tlirea 
tlioiiaand eevHii Iiuudred oighly-fbiir dollorB and twenty-five cents, with 

""io,i8!e. JoukF...... 

On this note were the following endoraemenls : 
Jan. 16, 182'7, received $148.21 
Aug. 11, 1327, " 50.00 
Dec. 24, 1828, " 2789.25 
Feb. 12, 1830, " 1000.00 
What was due Dec. 14, 1830? Ans. $464,807. 
The first principal, on interest from July 10, 1826, $3784.25 
Interest to Jan. 16, 1627, time of tlio first pay- 
ment, (6 months, days,) 117.311 

$3901.501 

Payment exceeding the interest, Jan. IS 148.21 

Remfunder for a new principal §3753.351 

Interest from Jan. 16, 1827, to Dec. 24, 1828, 

(1 year, 11 months, 8 days,) 43 0.039 

4180.900 
Payment, Aug. 11, less than the interest, $50.00 
Payment, Dec, 24, exceeds the inteiest, 2789.25 

Sum of the payments, 2839.250 

Eemmnder for a new principal $1350.740 

Interest from Dec. 24, 1828, to Feb. 12, 1830, 

(1 year, 1 month, 18 days,} 91.S50 

1442.590 

Payment, Feb. 12, exceeds the icterest, 1000.000 

Remiunder for a new principal $442,590 

Interest from Feb. 12, 1830, to Deo. 14. 1830, 

(10 months, 2 days,) 22.277 

Balance due Dec. 14, 1830 £464.867 

What woidd have been due on the foregoing note at tho 
lime of final settlement, had annual interest been s| 
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303 COMMfSSIOS, BEOKERAGE, AND INSURANCE. 

____ (2-) 

86420.60. ^°'' ^"^"^E received, I promise to pay Thomas Tebril, or 

order, sin tliouaund four hundred twenty dollars and fifty 

cents, with interest. o. r. _ 

May 4, 18S0. ^*"^'' ^■^o'-'^a. 

On this note were the following endorsements : 
Miirch 4, 18-31, received $40.00 
Dec. !, 1831, " 200.00 
Feb. 10, 1832, " 5000.00 
June 28, 1833, " 1534.25 
What WHS the sum due March 1, 18.34 ? Ans. fe00.T84. 

3. A.'6 note of §374,62 ivns given Jan. 1, 1834. on interest 
after 90 d;iys. June 4, 1836, he paid $320. What was due 
August 15, 1837? Am. S;1I0.042. 

4. IJ.'s note of $654.32 was given Dec. 12, 1831, on which 
was endorsed the interest for 18 months and 4 days. What 
was due on settlement, Nov. 20, 1833 ? Am. S671.1I4. 



COMMISSION, BROKERAGE, AND INSUBAITCG. 

Art. 210. — Commission and Brokerage are compensations 
of so much per cent, to factors and brokers, for their respeclJve 
services in buj-ing and selling goods, etc. 

iNStRANCE is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so mucii per cent, 
on the estimated value of the propoity insured. 

Premium h the sum piud by the owner of the property, for 
the insurance. 

Policy is the name given to the instrument, or writing, by 
■which the contract of indemnity is effected between the insurer 
and insui-ed. 

The Policy should always cover a sum equal to the estimated 
value of the property insured, together with the premium : 
that is, a policy to secure the payment of 1100, at 3 per cent, 
must be made out for $103. 
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COMPOUKD INTEREST. 
KULE. 



Method of operation the s< 



1. If ii iuctoT purcliose goods to the amount of §1800, and 
I allow him J per cent, for liisser\'ices, ivliat must 1 pay him ? 

Ojiemtlmi. 
1001^00 9 
2 >j -) 

2. What commission rausi a factor receive for selling gruda 
to the amount of S8t)4.78, ;it 4^ per cent? Ans. S38.915. 

3. What is tin commission on )j3784.y2, at 12J per cent? 

Ann. S473.027. 

4. A fiiotor buys goods to the amount of $1200. What 
will be his commission, at 1| per cent. ? Ans. Sl8. 

5. Wliat is the brokerage on §0708.07 J, at 5 J per ceiii;. ? 

Ans. *5G3.423. 

6. The value of a certain ship and cargo is ^50000. Wliat 
is the insurance, at 15 per cent. ? Am. *7.700. 

I. What is the duty on 4 bo^:es of tea, each weighing 1 
cwt. 2 qrs. 14 lbs., at 1 } cent per lb. ? Ans. $10.02. 

8. What may a broker demand on $1000 at 3 per cent. ? 

Alts. S30. 

9. What will be the premium for insuring a ship and cai^o, 
valued at #57840, at 3j per cent. ? Arm. #2024.40. 

10. What may a bioker demand on ;E320 lOs. 6d., at 4s. 
8d. per cent. ? Ana. £08 2s. 2d. 3qrn. 

Obs. — The above example is not reduccJ tn decimals by Inspection. 

II. What ivill be the premium for insurance on property to 
the amount of §9248.28, at ^ pur cent. ? at f per cent. ? at j 
per cent. ? at ^ per cent. ? at J- per cent. ? at f per cent. ? 



COMPOUND INTEnEST. 



Art. 211. — Compound Intbhest is interest upon interest, or 
that which urises from making the interest a part of the pnii- 
eipal, whenever it becomes due. 
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Find tlie amount of Oie given principal for the first year, or 
the first stated lime for the interest to become dae, by wnplc in- 
terest, and make the aiiumnt the principal, fw Ow next year, or 
staled period ; and so on to the last. From the last amovnt, 
subtract the given principal, and, the reiuainder will be tliecmii' 
pound interest reijuired. 

EXAMPLES. 

1. What is the compound interest of $200, for 3 years, at 
per cent. ? 

Operation. 
$200, first piincipo!. 
■QO 

200 pniicipal. f 

212, araount, or principal, for 2d year, 
.OG 
1-2.72, compound interest, 2d year, ) to be 
212 pi-incipal, " f added. 

22-4.72,- amount, or principal, for 3d year. 
.00 
13.4832, compound interest, 3d year, i to bo 
224.72 principal, " [ added. 

"233.2032, araount. 
200 fii-st principal, subtracted. 

S38.2032, the compound interest required. 

2. What is the compound interest on a note of $325, on in- 
terest 5 years? Ans. $109.92. 

3. What is the compound interest of §8S0, for 4 years ? 

Ans. §178.479. 

4. Wliat is the compound interest of SnOO, for 4 years, at 
7 per cent, per annum ? 

5. Wliat 13 the compound interest of ^470, for 5 years, at 3 
per cent, per annum ? 

0. To what sum will $473 amount, in 3 years, at 8 per 
cent., compound interest ? 
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TASLB, 
Showing the aiitoaid of ^l, Of £l,for aui/ nuiahjr of years, no' 
exceeding SQ yeara, at Ike rates of a and per cent, wmpound 
interest. 



Y^ 


Si^rcoBl. 


Oper™>. 


Y^„. S 


.«««!. 


«p.r=™.. 1 


1 


1-05 


1.00 


10 2 


18287+ 


2.5i035 + 


2 


1.1033 


1.1230 


17 2 


sy20i-i- 


2.fl'.l2Ti + 




1.15702+ 


1.19101-j 




18 2 


40(161+ 




4 


1.21550+ 


1.20247- 






52605+ 


8.02559 + 


6 


1.S7628+ 


1.33822. 




20 2 


65320 +- 


3.20713+ 


6 


1.84009+ 


1.41851. 




21 2 


78596 




3.39950 + 


1 


1.40110+ 


1 .60368. 




22 2 


92520- 




3.60853 + 




1 .47'?45- - 


1.S93W. 


■ 


23 3 


07152- 


■ 


8.81974+ 


Q 


1.56182- - 


I.fle947j 


■ 


24 8 


22609 


■ 


4.04898 + 


10 


1.82889- . 


1.70084- 


■ 


25 3 


.■!G365- 




4,29187 + 


11 


1.71038- - 


1.89829. 


- 


20 B 


55562 




4.6493S+ 


12 


1.70583- . 


2.01319. 


■ 


27 8 


7S845-1 




4.82234+ 


13 


I.885B4-. 


2.18292J 


■ 


28 S 


92012H 




6.11168+ 


U 


1.07993+ 


2.200BOJ 


■ 


29 4 


11013H 




6.41838+ 


16 


2.078934- 


2,89655. 


• 


30 4 


82194+ 


5.74349+ 



iniod t( 



7. What is 

By the foregoing table we find the amount of $1 for 6 yeara 
to be $1.41851 ; wliich, multiplied by $850, gives g!l22;031, 
tlieamountof$05O for eyfjaiB, una 5922.031 — 650=5272.031, 
the intevost required. 

8. Wiiat is the compound interest of S350 for 2 years and G 
months? Ans. &5-).057. 

ObS. 2. — Wlion tliuro are niontlis and ilays,firstfindllieauiiiiHit fin- tlio 
j/eara, imJ on this nmouut cnst the interiist for tlie uionlli9 and days ; tliis, 
added to iba amount, irill give the aoawcr. 

0. What is (he compound interest of §13j, for 3 years, 
months, and days? Am. §30.77. 

10. What is the compound interest of $078.25, for 12 years 
and 6 months, at 5 percent.? Ans. §570.230. 

11. 'What is the compound interest of ?57!).75, for 20 
years ? — for 30 ycai's ? 

QueiTiom.-A Wbd is Iha Rule, nhcn Ibcro ere mol^s aud itiJB ? 
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200 DISCOUNT. 

] 2, What is the amount of a not* of $150, for 4 years, at 8 
per cent., compound interest ? Arts. ^189. 37. 

13 Thf amount of a certain note, at compound iuterest for 
4 years, was ^189.37+. What was the princip.il? 

This question, it will be pei'ceived, is the reverse of the IjisL 
If the amount required is obtained by multiplying the amount 
of %1 for the given time by the given p.incip.il, then it foHows, 
tliat if we divide the j^iven amount by the amount of ^1 for the 
given time, we ah.dl obhiin the required principal. 

14. What is the amount of $597.75, for 20 years, at pei 
cent,, co-opound interest '? Aus. *19n.0(U. 

15. What is tlie amount of ^1350, for 3 years, at 5 per cent., 
compound interest ? ' Jns. 81563.703. 

16. What is the amount of a note for *150, foi- 2 j-ears, 
compound interest, the interest becoming due at the end of 
every 3 montlis? Am. S!lli8.987, 

17. What is the compound interest of £240 lOs. fid., for 2 
ye;trs, at 6 per cent, ? Am. £29 Us, Hd. Srjrs. 

18. What is tlie amount of £450, for 3 years, at 5 per cent., 
compound interest? Aiis. £520 IBs. Id. 

19. What is the amount of £256 10«. for 7 years, at 6 per 
cout., compound interest ? Ams. £,SS5 13^. I^d. 



DISCOUNT. 

Art. 212. — Discof KT is an allowance made for tiie payment 
of rauney before it becomes due. 

The preaent worth of a debt due at any future perioii, is so 
mucji money as, being put on interest, at a given rate per cent., 
will amount to the deb^ when it becomes due. 

1. A, holds B.'s Dote for *!08, due m 1 year; What is the 
present wo.th of the note, discounting at fl per cent. ? 

It is evident, that if B. pays A. $106 now, at the end of the 
ycai', when the note bacomus due, A. will have the interest of 
^106 more th.m is his due; therefore, B. ought to pay him 
suuh a sum, as, being put on interest, wo.ild amount to S106 
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EXERCISEa IN DISCOUNT. 207 

at Uie end of the yeiir. If we di\-ide 106 \>y the amount of $1 
for 1 3'car, we shall have the principal, or Uiat sum which be- 
ing put on interest at the usual rate per cent., will amount to 
the debt when it becomes due. (See Art. 205.1 $106-^*1.06= 
$100, the present worth of S106 duo a year hence. From the 
above we duri\e the following 



Art. 213. — To find the present worth — Divide the given 
mm hif the amount of $1 for the t/iven time, and Ihe quotient 
'eill be the prbsknt worth. 



2. What is the present worth of $246.21, payable in 2 
years and 8 monttis, discounting at 6 per cent. ? 

Ans. t212.25. 

3. How much ready money will purchase a note of SI 7 19.04, 
due 6 years hence, discounting at 6 per cent,? Am. S1264. 

4. Suppose I owe a note of $416, to be paid in 4 years and 
2 months, and wish to pay it now, what must be discounted 
for present payment? Ans. 883.20. 

6 How much ready money will purchase a note of £37.165, 
due 5 years, 1 monih, and 18 days hence, discounting at 6 per 
cent.? Alts. S28.413 + . 

6. What is the present worth of a note of $840, p-iyable one 
half in 10 months, the other half in 20 months, discount, 6 per 
cent, per annum? Ans. S78I.818. 

T. What is the present worth of $1500, due 40 yeni-s hence, 
discount, 12 per cent, per annum? Ans. $258.62+. 

8. Wliat is the discount of $420, due in 1 year and 6 months, 
at 6 percent.? Ans. $34,079+. 

9. Wliatistliediscount of $109.86, fo?l year, at 6 percent.? 

Ans. &i6.219. 

10. Bought goods to the amount of $1909.34, at four months' 
credit. How much ready money must I pay, discounting at 
3^ per cent. ? An^. $1887.322. 

11. What is the present worth of £4000, payable in 9 
months, at 4| per cent, discount ? 

Ans. £3862 8s. Od. 1qrs.-\- 



^b, Google 



Tlio foregoing is the eorrect method of rectonlng discouul , 
yet the usual method in practice is to compiito the interest for 
the time, and deduct it from the given sum. The interest thus 
found is called the dieeount. 

The diSerenco between interest and discount, on a Email sum, 
for a short time, is inftmsiderable ; but tlie difference becomes 
very cousiderahle when the sum is large and the time long for 
which the discount is to be made. 

12. What is the difference between tiie intei-est and discount 
of SlOO for 1 montli, at per cent. ? 

Ans. 2j mills, nearly. 

13. What is tlie difForence between the interest and discount 
of ?640, fin- 3 yeiu-s, at per cent. ? Aits. S!l7.82. 

Art< 214. — Bank discount b the same as simple interest 
When a nolo is discounted at a bank, the interest is computed , 
on the sum from the date of the note to' the time when it becomes 
due, including three days of ffrace, and deducted as discount. 
ThiK, if a note of SlOO be discounted for 30 days, the interest 
is computed for 33 days. Custom has allowed to the borrower 
3 days after the day on which the note becomes due, called 
days of grace; and as payment is generally withheld until the 
tiiii-d day, it is justice tlmt interest should be paid for these 
days. 

If the payment of a note cannot conveniently be made at 
the proper time, the note may be taken up, if the bank allow 
the mdulgence, by a new note, whicli must be presented on 
the day of discount imraediiitely preceding the day on which 
the note would have become dao, paying at the same time the 
discount, or interest, as before stated. Tlius the boiTOwer 
loses the discount on his note from the day on which he re- 
places it by another ia the day on which it would have been to 
be paid. 

The discount of any sum discounted for 30, 60, or 90 days, 
is found by multiplying by \ of the days. (See Art. 202.) 



14. Wlial is ihe bank discount I 15. Wliat is thfi bank discount 
an a note of $7 14, for 30 days, at on a note of §1692, for 60 days, 
6 per cent. ? | at 6 per cent. ? 
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EXERCISES IN DISCOUNT. 



Operaiinn. 


Optration. 


3)714 
.005i 


.0101 


3570 


169:iO 


357 


846 


$3,927 ^115. 


$17,766 Atis. 


16, What is tlie bank discount on a note of $7S4, for 00 


days, at G por cent. ? 


02>eralion. 


2)784 
3920 


784 


392 


$12 


152 Ans. 



17. What is t!ic biink discount on ii note of $53, for 30 days 1 

-Alls. S.291+. 

18. Whnt is the banlt discount on a note of S109-:;, for 30 
daja? Am. »0.noO. 

10. What is t\io bank discount on a note of §2049, for 30 
days? .dns. $11,269-. 

20. A.'s note of $501, for CO days, is discounted at the 
bank, at 6 per cent. What ready money does he receive? 

Ans. $553,100. 

21. B.'s draft for $150, drawn at 15 days' sight, is Ciished at 
the banli, at 3 per cent, discount. How much money does he 
receive? Ans. $149,812+. 

22. WJiat is the bank discount on a note of $340, for 00 
days, at 6 per cent. ? Ans. §5.27. 

23. What is the bank discount on n note of $632.75, for 00 
days, at C per cent. ? Ans. $0,807. 



When a note is offered at the bank for discount, one or tw 
endorsers are generally required ; and the note is presented i 
one of the following forms : 
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t'oOO. CoscoHD, July 4th, 1849. 

Fur (Tilue rtceiveJ, we, tlie sulBCribcrs, jointly and sevemllj promise to 
pny Ihe President, Directors, aod Company of tlie New Sigland Bant, or 
(irJc^r, five hundred dollars, at said bank, on dtmnnd, with interest after 
BUrty da.ya. 

Wlien a note, called business paper, b offered for discount, 
it is generally made in the following foi'ra : 

isBa Boston, August 6tli, 1849. 

Three months ftfter date, I promise to pay to tlie order of Mr. John 
Savaqe, at the Ctoremonwoaltii Biinlt, three hundteii and iifty doilnrs, 
*-aluo received. 

A. B. 

In order to negotiate this note to an individua!, or to procure 
a discount of it at a bank, the said Savage should endorse his 
name upon the back of the note, and such other names of en- 
dorsers should be procured as may be required ; in which case, 
the promiser, or payer, A. B., is first liable for the note, and 
the note should be demanded of him, when it becomes due. 
If not p^d, immediate notice should be ^ven to the endorsers 
of the note ; and on such demajid and notice, the endorsers 
become liable for payment of the note ; otherwise they are not 
holden. 

The promiser, or payer of a note, is the indiridual who signs 
it. The promisee, or payee, is the person to whom the note ia 
payable. 

WJien a note is endorsed, the promisee, or payee, is always 
an endorser. 



LOSS AND GAIN. 

Art. 213. — Loss AND Gain teach to find what is gained or 
ost in the purchase and sale of goods; and also to regulate 
he price, so as to gain or lose, at a certain rate per cent. 

1. If I purchase goods to the amount of $50, and sell the 
ame for $60, what do I gain per cent. ? 



^ £Xt'* ""'*'; 
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i.ofr~ AM) cAiv. 211 

It is ciidcnt tltat tlio gaiji on $1 ivoulil be jL- as miicli aa 
on $50. Since, then, the gidn on $50 is $10, or tlie gain is 
i% of the cost, then $10-^60=20 c(s. on a dollar, or 20 per 
cent., the Aitswer. Hence the 



When the jrnces at wldeh goods are bour/ht and sold are given, 
to Jifid the gain or loss per cent : Divide the gain or loss, found 
hy subtraction, by the cost of the article. 

LXAMPLBS. 

2. A merchant bought goods to the amount of $500, and 
Bold the same for $700. What did he gain per cent. ? 

The question may be thus expressed, as in tlie Rule of Three : 
Wliat is the gain on $100, if on $500 the gnin be $200 ? 

Ojieration. 
Wlmt gain ?|i00 * 
Tf§ Wb00 4 O 

jlO pt;)' cent. Ana, 

1. A merchant purchased goods to tlic amount of $342.25, 
— ; giuns on the sale $41.07. What is the gain per cent. 1 
Ans. 12 per cent. 

4. Bought flour to the amount of *8iO. Sold the same for 
$907.20. Wliat do I gain per cent ? Ans. 8 per cent. 

5. Suppose a merchant piu'chase goods to the amount of 
$1000, and soil theni for $910, what is the loss per cent. ? 

Jins. 9 per cent. 

6. Bought fiir caps for J7 apiece ; sold them for $7.25, 
What was the whole gain in laying out $830, and what was 
the gain per cent, ? a S ^^flo gain, $22.50. 

;Gainpercent.,3.57+, 

7. What is the whole loss, and what is the loss per cent., 
in laying out $70 for hats, at $1.7S each, and selling them for 
25 cents apiece less than cost ? 

. ( Wliole loss, $10. 
( Loss per cent., 14^, 

QuESTiOHB. — I. What 1eI«Eaam]Gainf 9. HowianiegatnorloBsjwrcent.foundf 
3. Huviu^ Iho ^In or losi pur i^nt., how i& llic price Ojiincl ill wbu^ an lutiaie U 
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213 LOSS AND GAI\. 

8. Bought 100 yards of cloth, at S6.'i'2 per yd., and sold 
the same for $S.40, What did I gain per cent 1 

Am. 25 per cent. 
Art. 2l6i — When the gain or loss per ceat. is given, to find 
the' price al which the goods are bought and sold. 

RULE. 

If the per cent, be gsin, addit to 100; if the per cent. Seloss, 
sahtraet il/rom 100, and pi-oceed as in tlie Rule of Three. 

EXAMPLES. 

9. A merchant sold cloth, which cost $6.72 per yard, at 25 
per cent, profit. For how much did he sell tlie cloth per yard ? 
(See Interest, Obs. 3, Art. 204.) 

Opeiution. 
Hoiv many $i$.S3 $ 168 

i t $ 3:mt»$ $ S 

l$8.40 Ans. 

10. A merchatit sold cloth at $8.40 per yard, and gained 
26 per cent. Wh:it was the first cost ? 

Opcralion. 
How many $i8.40 g 
g S i-^$Ufi& g 4 

\^6.12 Ans. 

11. If 1 tun of wine cost £40, for how m\ich mast it be sold 
to gain 6j per cent. ? Ans. £42 10,v, 

12. Sold 10 yards of cloth for £4 1G«,, and gained 10 per 
cent. What was the prime cost per yard ? Aiis, 8s. Sy^ji/. 

13. Bought 7 tuns of wine, at $01.20 per hhd. ; sold at 18 
cents a pint. What was the whole gain, and how much per cent. ? 

. j Wliole gaia, $82C.5(t. 
\ Giun per cent., §48.235. 

14. Purchased 40 gallons of molasses, at 3s. per gallon. 
By accident, 6 gidlons leaked out. At what rate must I sell 
the remainder per gallon to gain 10 per cent, upon the first 
cost, and give 8 months' credit? _ Am. 4a. Od. Iqr.-^ 

15. If I soil a pound of silk for S12.72, and gain ?1.20, how 
much should I gain in selling a b?Je which cost ^1 i S2 ? 

An.)!. SI 20. 

16. Bought 300 lbs. of coffee, at 4*. 2d. per lb., ready money. 
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end sold tlio same for 5s. per lb., payable in 8 months. How 
much wns gained upon the whole, and how much per cent, 

( 15y% percent. 

17, Bought 50 yards of brijadcloth, at §5 per yai-d, wliieli 
I purpose to sell at 25 per cent, profit, ready money; but if I 
Bell it on credit, I must nave 5 per cent. extm. How must I 
sell it per yard, at mouths, to make both these gains ? 

Ans. |e.C95- 

18. If by selling tcii at 57 cents per lb, I lose 3 cents, what 
is the loss per cent. ? Arts. 5 per cent. 

10. A merchant purchases 180 casks of raisins, at 16s, per 
cask ; sells the same at 2Ss. per cwt., and gains' 25 per cent. 
What b the weight of each cask ? Aw. SO lbs. 

20. What will be the giun in selling SoOO worth of flour, at 
6 per cent, advance ? Aiis. $40. 

21. Bought 1000 bushels of corn, for $1922.25. For how 
much, must it be sold to gain 15 per cent. ? Ana. 1*2210.587. 

22. Bought 80 reams of paper, at $2.50 per ream. For 
how much must the wlioJe be sold to lose fi per cent. ? 

Ans. $190. 

23. A merchaat bought 500 yards of broadcloth for $2126. 
For how much must ho sell the whole to lose 10 per cent,? 

Ans. $1912.50. 

24. If I buy 46 bushels of sdt, at 95 cents per bushel, for 
how much must it be sold per bushel to gain 20 per cent. ? 

Ans. $1.14. 

25. Bought 64 bushels of whe;it, at $1.75 per bushel. For 
how much per bushel must I sell it to lose 3 per cent, ? 

An). $1,697. 



STOCK. 

irt. 217. — Stook is a general name for capital employed 
in trade, manufactures, insurance, banking, etc. Also, for 
money loaned to government, or property in a public debt. 

The CApnAL Stock of a company, or corporation, is the 
whole amount originally invested by such company, or corpo- 

QuisTioHs.— 1. Wlial iaaloclcl Q. vruulslbe w^nial slock of s compsny or citl- 
poiWIon? 
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ration, which sum is divided into shiires, and each holder re- 
ceives a certificate of the number of ahjires to wliicli he is enti- 
tled. If stock which cost $100 per share sella in the market 
for any thing more than that amount, it issaid tobeahove/w^; 
that is, above the sum equal to the first cost — the term pur sig- 
nifying equality. If it sella for less than that amount, it is be- 
low par ; and the amount above or below par is spoken of as 
so much per cent. If it Beib for $6 on the glOO in advance, 
it is 6 per cent, above par. If it sells for so much less, it is 
so much below par. 



1. What is the value of $C00 of stock, at C per cent, above 
par 1 Ann. §638. 

2. What b the value of $2000 of railroad stock, at 87i per 
cent.? Ana. §1750. 

3. What is the value of glSOO of bank stock, at 108 per 
cent. ? at 101 per cent. ? at 1 15 per cent. ? at lOo per cent. ? 



BARTER. 

Arti 218« — Babteb is the exchanging of one commodity 

for another, according to prices or values agreed upon by the 



Divide the value of that article mhose quantity is gii'er, by 
ih^ price of the article wliose quantity is required ; or, the ques- 
tion may be solved by Ihe Rule of Three. 

EXAMPLES. 

1. How many pounds of coffee, at 13^ cents per pound, 
must be given in barter for 1200 lbs. of sugar, at 6 cents per 
pound? 

Operation. Sy cartcelUny. 

13J=Y • 8 : : 1200 Howmany lbs. coffec?|12O0 Ibs.sug. 
£200 cts. m^ 2 

4|0)9i!0io I3^ = V i^ ,, . 

240 [_■ *'°"'"'- 

3 T-iO lbs. Ans. 
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EXERCISES IN BARTER. 215 

2. How much tea, at 64 cents per pound, must be given in 
barter for 2 cwt. of chocolate, at 32 cents per pound ? 

Atis. 112 lbs. 

3. How many pounds of lead, at 9 cents per pound, must 
be given for 783 !bs. of iron, at 6 cents per pound ? 

Ana, 522 lbs. 

4. A. has broadcloth, at 16^. Gd. per yard. B. has linen, 
al Is. id, per yard. How many yards of broadcloth must ba 
given in exchange for 660 yards of linen ? Ans. 53^ yds. 

5. A. bartered 53^ yards of broadcloth, at 16s. Gd. per 
yard, for 660 yiirds of linen. What was the price of the linen ? 

Alls. Is. id, 

6. How much sugar, at 8 cents per pound, must be given 
in barter for Ij cwt. of cinnamon, at S4f cents per pound ? 

Ans. 12 cwt. 

7. A. barters If cwt. of cinnamon, at 54| cents per lb., for 
12 cwt. of sugar. What was the vaiue of the sugar per 
pound ? ' Ans. 8 cents. 

8. A, has linep, worth 20d. per ell English, ready money, 
oat in barter he will have 2s. B. has broudeloth, worth 14s. 6rf, 
per yard, ready money. Wliat ought to be the price of the 
broadcloth, in barter? Am. lis. 4jrf, 

9. B. has coffee which ho barters with C. at lOrf. per lb. 
more than it cost bira, for tea which cost 10s. ; but in barter 
C. puts it at 12s. Gd. What was the firsPcost of the coffee? 

Ans. 3s. id. 

10. A. has 5 tons of butter, at $425 per ton, and 10^ tons 
of tallow, £33 153. per ton, which he barters with B. for 316 
barrels of beef, at 2Is. per barrel, and the remainder in cash. 
How much money does he receive? Ans. *2200.2o. 

1 1. C. and D. barter. C. has corn, at 75 cents, ready money, 
but in barter he will have $1. B. has rye, at 50 cents, ready 
money. What ought he to have for liia rye, in baiter ? 

Ans. 66| cents. 

12. A, has rye at ^1.44 per bushel, ready money, but in 
barter he will have $1.56 per bushel. D. has cotton, at 18 
cents per pound, ready money. What price must the cotton 
be in barter, and how many pounds of cotton must be bartered 
for 100 bushels of rye ? 

. j Cotton, 19^ cents per pound. 
( 800 lbs. for 100 bushels rye. 
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13. B.„ h C jU iJsi^-dnigget,at 18^/. per yurd, foi 
308^ lbs. ol pc[p What doM Uic pepper co^t C.'par Ib.l 

14. A. ai d L bJito V. lias 4 1 owt. of hops, at &7.20 per 
cwt., for -nl li B t, o liim $'Ji> in money, and the rest in 
prunes, at 10 ce ts pc 1 What quantity of pnmes does A. 
receive? Am. 17 cwt. 3 qrs. 4 lbs. 

15. How mmj it, f lind, worth iG-lO lOa. per acre, 
must be gi en fo liOO a s, worth $3.50 per acre? 

Ans. 311. 

16. A. has 7^ cwt. of sugar, nt 8il. per pound, for which B. 
gives him 12j cwl. of flour. How mucli per pound was the 
flour ? Aks. 4|rf. 

17. A. has corn, at $1.25, ready money, but in barter he 
values it at $1.50 per bushel. I!, has cotton at 20 penfa per 
pound, ready money. ^Vh;\t should be the price of the cotton, 
in barter, and how nvMiy pounds must be given for 100 bushels 
of com ? Ansvxr to the last, 625 lbs. 

18. A. has cloth, yahted at ki per yard, ready money, but 
in barter he will have $4.50. B. has cloth at 2 poands per 
yard, ready money ; at what piicc ought B. to rate his cloth in 
barter, and how many yards must be given A. i;i exchange for 
540 yards of cloth? Answer to the last, 324 yards, 

19. D. hiis ribboii, at 2«. per yard, ready money, but in 
barter he will have 2s. 3il. E. lias broadclotli, for which he 
trill have in barter 39e. (irf. Sgrs. What ouaht to bo the cash 
price of E.'s cloth, and how many yards of ribbon ought D. to 
g^ve him for 488 yards of broadcloth ? 

. j E,'s doth, 3-2s. 6d. 
"*■ I 7930 yai-ds ribbon. 



SUl'l'LEJIENT 



Art. 219.— 1. What is the interest of $365,25 for 1 year, 5 
months, and 2 days? Ans. $27,515. 

2. What will $1002.153 amount to in 4 years, 1 month, and 
15 daj-s, at simple interest? Ana. §1250.185. 

3. What is the interest of $125000 for 1 dav ? 

ins. ,t 20,83-3. 
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4. How much will £300 amount to in 5f years, at 3j per 
cent.? Ans. £356 Is. 3d. 

5. What is the amount of £10 I5s. 6d., for 13 years and 10 
months? Ans. £21 13s. Id. 3qrs. 

6. How much will ^185.26 amount to in 3 years, 3 montbs, 
Md II days, at 1^ per CBnt. ? Ans. ^216,944. 

7. How much will $208.59 amount to, from May 19th, 
1707, to Ai^. 11, 1798, at 8 per cent. ? Am. ^327.913. 

8. What is the interest of ?658, from Jan. 9th to the 0th 
of Oct, following, at ^ per cent. ? $2,467. 

9. What principal will amount to $1319.90, in 5 years and 
8 months ? Arts. $985. 

10. Took up ii not«, Api'il 29, 1799, which amounted to 
$205.8G, dated June 14, 1798, on interest at Bf per cent. 
What was the sum borrowed? Ann. $196. 

11. A note of 6 years' standing amounted to £3810; the 
principal was £3000. What was the rate per cent. ? 

Atis. 4^. 

12. At what rate per cent, will $420 amount to $520.80 ia 
8 years ? Ans. 3 per cent. 

13. At what rate per cent, will £413 12s. Gd. amount to 
£i46 8s. 8d. in 4^ years? Ans. 6f. 

14. In what time will $500 amount to $725, at 5 per cent, ? 

Ans. 9 years. 

15. In what time will a note of £420 amount to £520 16^., 
at 3 per cent. ? Ans. 8 years. 

16. What will be the amount of ?597.75, in 20 years, at 
6 per cent., compound interest? Ans. $1917.077. 

17. Gave p sute for £450, payable in 3 years, at 5 per cent., 
compound interest. To what did it amount? 

Ar.s. £520 ISs. 'l^d. 

18. What is the amount of £217, for 2} years, at 5 per 
cent., interest payable quarterly? Ans. £242 13a. 4ji^ 

19. Bought a nuantity of goods, to tlie amount of £250, 
ready money, and sold them for £300, payable in 9 months. 
What was the gain in ready money, discounting at 8 per cent. ? 

^ns. £37 is. Id. igr. 

20. Wiint is the present worth of SlOOO, payable one-half 
in 4 months, the oilier half in 8 months, discounting at the 
rate of 5 per cent. ? Ana. ^975.345. 

19 
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21. How much tea, at 9s. 6d. per pound, muit be given 
in barter for 156 gallons of wine, at 12s. 3^. per gallon ? 

Am. 201 lbs. 13||oz. 

22. A. has 240 bushels of rye, at 90 cents per bushel, ready 
money, which he barters with B., at 95 cents, for wheat which 
cost 99 cents per bushel. How many bushels of wheat must 
he receive for his rye, and at what price ? 

Ans. 218j^y bushels, at $1.04j per bushel, 

23. A. and B. barter. A. has cloth which cost him 28<l., 
B.'s cost hun 22i. B. puts his cloth at 25d., in barter. How 
high must A. rate his cloth, to gain 10 per cent, in the trade? 

Ans. 35i. 

24. Bought 100 yards of cloth, at $2 per yard. How must 
I sell it per yard, to gam $50 ? Ans. $2.60. 

25. Bought cloth at $1.50 per yard, which, not proving so 
good as I expected, I am willing to lose 17J- per cent. How 
must I sell it per yard ■? Ans. $1,237+. 

26. Bought 50 gallons of wine, at 4s. per gallon. By acci- 
dent, 10 g^lons leaked out. How must I sell the remainder 
per gallon, to gain 1 per cent, upon the whole cost ? 

Ans. 5s. erf. 
37. A man sells a quantity of com at $1 per bushel, and 
gains 20 per cent. Some time after, he sold of the same to 
the amount of #37.60, and gained 60 per cent. How many 
bushels were there ir the last parcel, and at what rate did he 
sell it per bushel ? Am. 30 bushels, at $1.25 per bushel. 



EQUATION OF PAYMENTS. 

Artt 220. — Equation op Payments is the method of find- 
ing the mean time for the payment of several debts due at dif- 
ferent times. 

1. If a man owes me #10, to be paid in 4 months, and #5, to 
be pmd in 7 months, and he wishes to pay the whole at once, 
in what time should the whole be paid ? 

It is evident that the use of $10 four months is the same as 
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the use of $1 forty months; and the use of |5 seven months 
is the same as the use of $1 for thirty-five months. Then, 
$10-f-$5=5l5, and 40+35=Va montlis. Thus it appears, 
that the use of #10 for four, and $6 for seven months, is the 
same as the «so of $1 for seventy-fire months ; $15, therefore, 
may be used -^ as long as ll. That is, -^j of seventy-five 
months, YS-^IS^S months, the answer. Hence the ' 

RULE. 

Multiply each payment by the time when it becomes due, and 
divide the sum of the products hy the sum of the payments, and 
the quotient will he the time required. 

2. A merchant has owing him $420, to be paid as follows: 
$100 in 8 months, $100 in 3 months, and $220 in 6 months. 
In what time ought the whole to he paid at once ? 

Ans. 5 months. 

3. A. owes B. $800, to he paid as follows: $200 in 3 
months, $150 in 4 months, and the remainder in 8 months. 
What is the equated time for the payment of the whole ? 

Ans. 6 months. 

4. A. owes B. $380, to he paid as follows: $100 in 6 
months, $120 in 7 months, and $160 in 10 months. What is 
the ecjuated time for the payment of the whole ? 

Ans. 8 months. 

5. A merchant has owing him $698, of which $181 is to be 
paid at the present time, $199 in 3 months, and $318 m 8 
months. What is the equated time for the payment of the 
whole? Ans. i^ months. 

6. A. owes B. $500, of which J is to be paid in 3 months, 
J^ in 8 months, and the remainder ia 2 months. What is the 
equated time for the payment of tlie whole ? 

Ans. 3 months, 21 days, 
1. A. has owmg him $924, of which ^ is to be ptud in 3 
months, and -J in 2 years. In what time ought the whole to 
be paid 1 Ans. 13 months, 

8. I have three notes against a man: one of $400, due in 5 
months ; one of $500, due m 6 months ; and the other of $350, 
due in 9 months ; and he wishes to pay the whole at once. 
In what time ought he to pay it? Ans. 6.52 months, 

9. A. owes B. $960, of which I is due in 3 months, f in 1-J 
months, ^ in 9 months. What is the equated time for the 
payment of the whole ? Am. 3 months, 15 days. 
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10. A merchant bought goods to the amount of $3000, and 
agreed to pay SsOO ready money, $600 in 4 months, and the 
remainder in 9 months; but they agree to make one payment 
of the whole. What is the equated time ? 

Ans, 6 months, 15 days. 



PELLOWSrflP. 

Art. 221. — Fellowship is a rule by ivhich merchants and 
others, trading in company, may ascertain their respective gain 
or loss, in proportion to each man's share in the joint stock. 

The money, or value of property vested in trade, is called 
the Capital, or Stock. 

The gain or loss to be shared by the company is called the 
Dividend. 

When the several stocks are employed without regard to 
time, it is called Singh Felloviship. 

1. two men, A. and B., bought a horse for S60, of which 
sum A. paid |40, and B. paid $20. They sold tlie horse for 
|eO. What was each man's shaie of the gain ? 

It is evident, that each man's share of the gain should bear 
the same ratio to the whole gain, that his share of the stoch 
bears to the whole stock. Now, the whole stock was $60, of 
which A. paid Sf40 ; then A. paid ^§=3 of tlie whole stock, 
and B. paid $20=|^=iJ- of the whole stock. As the wliole 
gain was |30, A.'s share is % of 30=$20, and B.'s share is ^ 
of 30=|10. Hence the 

RULE. 

As the whole stock is to each Titan's stock, so is the whole gain 
or loss to each man's share of ike gain or loss. 

Or the question may be expressed thus : What gains each 

individual stock, if the whole stock give gain '! 

Whole stock $60 — A.'s stock $40. 
Whole gain $30 — B.'s stock $20. 

QnijTioT«.— 1, What is Fdlgwahin? 2. What is ciipilal,or slock! 3. Wlialtt 
thedwldcndV *. What Is Single Feliowslilp? S. What la tlie rule 1 6. What la 
IhQ melJLDd of prrof T 
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Operation. OperaUoti. 

How much A.'e gain. 140$ A.'ssk«k, R's gain.[20$ B-'s stock. 

Whole atoct S60 30f wholegain. 308 

S60 

$ho Ana. AJagaia. $'10 Arts. B.'a gain. 

Proof — Add together tte respective gains, and if the work 
be right, their sum will equal the whole gain, 

2. A., B., and C. trade in company, A.'s stock is $240, 
B.'s $360, and C.'s $600. They gain |325. What is each 
man's share of the gain ? { A.'s giun, $65.00. 

Ans. J. B.'s gain, 97.50. 
( C.'a gain, 162,50. 

3. A. and B. bought a lot of land for $1280, of which B. 
paid $400, and A. the remainder. Thoy sold it so as to gidn 
$200. What was each man's share of the gain ? 

Am S^-'s gain, $137.50. 
^"'- J B.'s gam, 63.50. 

4. A. and B. owned a ship, valued at $72000 — ^loat at sea; 
insurance $50000. What was each man's loss, supposing A. 
owned 3 times as much as B. ? , j A.'s loss, $16,600. 

- ^- i B.'s loss, 5,500. 

5. A man dying, leaves property to the amount of $3000. 
A. has a note of »600 against the estate, B. has a note of 
$1800, and C. a note of $1600. How much must each lose? 

( A.'s loss, $160. 

Ans. i B.'s loss, 450. 

{ C.'s loss. 400. 

6. Three partners, A., B., and C„ shipped 216 horses for 
the south. A.'s share of the cost of the horses was $2880 ; 
B.'s, $5760; C.'s, $4320. During the voyage they were 
ohliged to throw 90 overboard. How many horses did each 
partner lose ? (A. lost 20. 

Ans. \ B. lost 40. 
( 0. lost 30. 

7. A. and B. trade in company. A.'s stock was 60 guineas, 
and lus share of the gain was |-. What was B.'s stock ? 

Ans. 36 guineas. 

8. Three men gained m an adventure $96. A. put in a cer- 
tain sum, B. put in twice as much as A., and C. as much as A. 
and B. both. What was each man's share of the gain 1 

s, $16. 



Ans. < 



i C.'s, 48. 
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232 ASSESSMENT or tases. 

9. Two men trade in company. Their joint stock is $800, 
hi which B. put in J of ^ of ^ of |- of 4 times the wliole. What 
is each matt's stock ? . ( A.'s, $200. 

^"^-j-B.'s, 600. 

10. A., B., and C. trade in company. A.'s stock is $2S0, 
B.'s $300, C.'s $5oO. They lose 5 per cent, by trading. What 
is each man's share of the loss ? I A.'s loss, $12.50. 

Am.i B.'s loss, 15.00. 
( C.'s loss, 27.50. 

11. A man by hia will left his estate to his children, aa fol- 
lows; to A, he gave ISOOO, to B. $4500, to C, $4500, and to 
" " imounted to but £12000. 

( A. received $3333, 33i. 
3000.00. 
3000.00. 
2666,062 



ASSESSMENT OF TAXHS. 

Arti 222. — In order to the assessment of tases on a town, 
the following facts should be known : 

1. The amount of tax assessed by the Legislature of the 
Bute. 

2. The inventory of all the rateable property in the town. 

RULE, 

I. From the tax raised by the town, deduct the amount of 
poll taa:es. 

II, Find ike tax on a dollar, mid multtphj each man's inven~ 
Uiry hy it, and to the product add m poll tax. 

EXAMPLES. 

1. A town inventoried at $160,000, rmes a tax of $3400, 
There aris 400 rateable polls, tased .50 cents each. What is 
the tax on a dollar, and what is A.'s tas, whose real and per- 
gonal estate is inventoried at $1683, and who pays for one 
poll? 

QoBSTTOBi,— (, Wlial Ikols Bhould be known, in order to the aaftBomeut of laies? 
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First deduct tlie amount of poll tax for 400 polls, at 50 cents 
each, 400 X..60=S200, amouut of poU>x ; then 13400— 200 
— S3200 to be assessed on the whole pvopertj. Secondly, 
find the tax on a dollar. 



Am.\.02 cts. on $1. 

Then to find A.'s tax, mwJtiply the amount of his inventory 
by the tax on a dollar, and to the product add his poll tai — 
thus, $1683 X. 02 =333.66+.50=$34.16, A.'s tax. 

Or, having found the tax on a dollar, a table may he formed, 
containing the tax on 1, 2, 3, or to 20 dollars ; then on 30, 40, 
&o., to 100 dollars; then on 110, 120, &o., to 1000 dollars. 
Then, having the inventory of the property of an individual, 
his tax may be readily made out. 
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224 DOUBLE FELLOWSHIP. 



2. The inventory of real and personal estate in tlie (own of 

, for tbe year 1849, is $800,000. The amount assessed 

On each rateable poll is $1. The number of polb is 400. The 
amount of town tax voted to be raised for the year 1849 is 
$2000. The proportion of slate tax for said town for tkat 
year is $400 ; county tax $200 ; the amount of school tax is 
|800; the highway tax is $1200. How much is A.'s town, 
state, county, school, and highway tax, whoso whole estate is 
iaTentoried at $5000, and who pays for one ] " " 

{Town tax, $11,847. 
State tax. 
County tax, 1.189. 

School tax, 4.739. | 

Highway tax. 



Total, t27.25. 



DOUBLE FELLOWSHIP. 

Art. 225.— 1. Two men, A. and B., hire a pasture for i3fl. 

A. put in 8 oxen 6 weeks, and B. 12 oxen 8 weeks. How 
much must each pay ? 

It is evident that the pasturage of 8 oxen, C weeks, is the 
same as of I ox 48 weeks; and the pasturage of 12 oxen, 8 
weeks, is the same as of 1 ox 96 weeks. The shares of A. Mid 

B. are the same as though A. had put in 1 ox 48 weeks, and 
B, I OS 96 weeks ; 96+48=144 weeks. Then A.'s share of 
the rent will bo TTr=J "f $36=$12, and B.'s share will be 
iVf =§ of 136^124. Hence the 

RULE. 
Multiply each man's stock hy the time it is contihued in trade, 
and consider the product kis share of the joint itock, and pro- 
ceed as in Single Fellowship 

Operation. Operation. 

How many $148 weeks. How many $|96 weeks. 

Weeks. 144 30 $ Weeks.^ 144 36 $ 

l$12, A.'s share. I$24, B.'s share. 

2. A. and B. trade in company. A. put in $3000, for 8 

months; B. put in $4000, for 10 months; and C. put in 
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$2500 for 12 months. Tliev g^iincd ^880. What U each. 
miin's share of tliu gitiii? ' ( A.'s slmre, Sl80. 

Ans. } B.'s ah-At-e, 400. 
( O.'s share, 300. 

3. Tliri?e rneti trade in company. A, put in §4000 for 12 
months, B. put in S^OOO for 1,> months, and C. put in §5000 
for 6 months. The whole gain was $015. What was their 
respective shares ? I A. 'a gain, §240. 

Ans. } B.'a gain, 225. 
(C.'sgain, 150. 

4. A., B., and C. made o stock for 2 years. A. put in at 
first $1000. At the end of C months he put in SSOO moi*. 
B. put ill Si 600, and nfior 8 months took out |I400. C. put 
in ^2000 for 20 months, and then took out ^1500, They gain 
ilOOO. What is each man's share? 

5. A., B., and C. lost in trade S2G3.90. A.'s stock was ^580, 
for G^ montlis ; B.'s stock was $580, for fij months ; C.'s stock 
was t870, for 8j months. What ia each man's share of the 
loss? I A.'s loss, §59.15, 

^ms. {B.'s loss, 8(5.45. 
(C'sloss, 118.30. 

6. A, commenced bwsiness on the first of January, with a 
capital of $3800 ; on the first of May he took in B. as a partner, 
with a capital of SSlOO ; on the &tst of August, they admit C. 
aa a partner, with a ciipital of J4000 : at the end of the year 
they dissolve partnership ; each took his share of the stock and 
gain, the gtun being $4360. How much did each take? 

( A. took SC080. 

Ans. \ B. " 3780. 

/ C. " 5000. 



INVOIiUTIOK. 

Arti 23Jl« — IsVoLUiiON is multiplying a number into itself. 
The product is called a power; the number so mulliplied ia 
called a root, or the Jlrst power. The product of any number 
multiplied into itself is called the second power, or square. If 
the square be multiplied by the first power, the product is 
called the cube, or third power, 

QcBBTioss,— ]. Whallelnyolulionf 3. What is a power? 
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Tlie power is sometimes denoted by a small figure, called 
the iiufa, or exponent, of the power, placed above the ^yen 
number at the right hand — Thus, 3' denotes that the second 
power of 3 is required, or it shows how many times 3 is to be 
involved or multiplied. This may be illustrated by the follow- 
ing: 

2^=2x2=4, the second power of 2. 
2^=2X2X2=8, the third power of 2. 
2^=2x2x2x2=16, the fourth power of 2. 
2'=2x2x2x2x2=32, the fifth power, or sursolid. 
2'=2 x2x2x2x2X 2=04, tlie sixth power, or square cubes. 
The product of any two powers is always that power whose 
index is the sum of the indices, or exponents, of the power 
multiplied, thus : 

1 2 4 8 16 32 64 128 250 512 1024 
If 16, which is the 4th power of 2, be multiplied into 64, the 
6th power of 2, we shall have 1024, the power indicated by 
themultiphcationof 2'X2'=2'+'=2'°=1024. 

EXAMPLES. 

1, What is the square, or second power, of 25 ? 

Ans. 625. 

2. What is the square, or second power, of 145 ? 

Ans. 21025. 

3. What is the cube, or third power, of 23 ? 

Ans. 12167. 

4, What is the cube, or third power, of 159 ? 

Ans. 4010679. 
6 What is the biquadrate, or fourth power, of 20 ? 

Ans. 70T281. 

6. What is the fifth power of 134 ? 

7. What is the square of 1 ? 8. What is the cube of I ? 

Ans. 1 ; 1. 
9. What is the square of ^? 10. What is the cube of i? 

Ans. ^; |. 
11. What is the cube of 1.5? 12. What is the cube of 
2.25? 

18. What is the square of 2|? Ans. ^*j*—5.16. 
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0b3. — Miied uumbers may be reduced to improper friittions, icfore in- 
Tolviog: Thua, 2|— V; or they miiy bo reduced to deciiri.il: Thus, 
2^=2.4. 

The powers of the nine digits, frorj the first to the ninth, 
may he seen hy the following 



EVOLUTION 

Art. 225. — Evolution', the opposite of Involution, is the 
extracting of the root of any number, or tjie finding of such a 
number as, when multiplied into itself a certain number of 
times, will produce a ^ven number. Thus, 3 is the square 
root of 9, because 3x3=9; -also, 8 is the cube root of 21, 
because 3X3X3—27. 

Any given power may be found by a continued multiplica- 
tion of the number into itself; yet there are numbers whose 
precise root can never be found ; but, bythe use of decimals, 
we can arrive sufficiently near for all practical purposes. 

A number whose precise root cannot be found, is called a 
mrd, or irralional number, and its root a surd root. 

The square root may be denoted by this character, -j/, called 
the T<uikal sign, placed before the power ; and the other roots 
by the same sign, with the inde."c of the root placed over it, or 
by the fractional indices placed on the right hand. Thus, the 
quare root of fl is expressed, -y/O, or 9', and the cube root 
of 27 th\is-. .^27, or 273'. 

^enUy nenr EiirMncticnl purposes f S. What is a minibcr caUud whose pn^ise toot 
»iiDut be fOujid! G. VfbtX la [he sd\iuti^ of douotlu); roots by tbe n-adlonul tn- 
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238 EXTRACTION OP THE square hoot. 

Tlid raotlioil flf denoting roots by the frnctionjil indices is 
DrelVjable, lis, by it, not thu root only ia denoti^d, biil tUe power. 
Tlic numerator of the index dunotes^he power, and the denom- 
iniitor the root of the number over which it is placed. 

If the power is expressed by several nambere, with the sign 
-+- or — between them, a line, or vinculwm, is di-awn fi'om 
the top of the sign over all the numbers. Thus, the square 
ro ot of 12+ 1 is l/i7+4=4, andthecuboroot of 357 — Uis 



KXTRACTIOJi OF THE SdUABE ROOT. 

Formation of the Square, and Szlraciion of the Square Hoot. 

Art. 220, — It has been shown, that to obtain the square of 
any number, whether entire or fractional, we have only to mul- 
tiply thst number mlo itself. Therefore, To extract the square 
root, is to find a mimher, vihich, multiplied into itself once, will 
2>roduce a given number. 

The principle applied in the extraction of the square i-oot, 
will bo better underetood by attending, &st, to the formation 
of the square. 

The square of any number expressed by a single figure, will 
contain ho figure of a higher dfnomination than tens. (See 
Tahl^ nf Powers) 

Nnmbcrs which are produced by the multiplication of a nuni- 
bei' into itself, are called ^j/cci sq'iarei. 

There are but nine perfect aquiirea among all the numbers, 
which can bo expressed by one or two figures. The square 
roots of all other numbcra, expressed by one or two figures, 
will be found between two whole numbers differing fiom each 
other by ULiity. Thus, 37, which is comprised between 3G and 
49, has for its square root a number between and 7 ; and ^o, 
which is comprised between 81 and 100, has for its square 
root a number between 9 and 10. 

What is the squaj-e of 32 ? 



9+ 3 

9 + 12+4=101:4 
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Tlius, it appeal's, tliat the squai'c of ;l number made up of 
tens and unite, contains the square of the teiis, plus twice the 
products of the tens into the units, plus the square of the tmits. 

What is the square root of 1024 ? 

It is eiddent, that the root will contiun more than one figure, 
since the number is composed of more than two places ; and 
it will contain no moi-e than two, for I02-t is kss than 10,000, 
the squai-e of 100. It will also be perceived, from the fore- 
going process, that the square of the tens, the first figure of 
tie root, must he found in the two left-hand figures, which 
we will separate from the others by a point ; thiis, 1024. The 
two parts, of two figures each, are called periods. The period 
10 is comprised between the squares, and 16, whoso roots 
are 3 and 4 ; hence, 3 is the tens, or the first figure of the root 
sought. 

Tncn/'jo ^^ write 3, the first figure of the 

. — ber, and its squai-e, 0, we subtract 

3X2=G)12|4 from 10, the left-lwnd period, and to 

62x2=^ 124 tiie remainder we bring down the next 

period. Having subtracted the square of the tens from the 
fpven number, tiie remainder, 124, contiiins twice the product 
of the teas into the units, plus the square of the units ; b\it 
since tens into »mits cannot give a product of less name than 
teng, it follows that the right-hand figure, 4, can form no piirt 
of the df-uble product of the tens into the units ; therefore, if 
we divide 12, twice the product of tens into the units, by twice 
3, the tens of the quotient, we shall obtain the unit figure of 
the root. We will now write this quotient figure on the right 
of the other, and multiply 62 by 2, the last quotient figui-e. 
lW>.thus obtain, 1st, the square of the units ; 2d, twice the 
product of the tens into the units ; hence 32 is the required root. 
What is the square root of 5'12 ? 

Operation. ^^ *'''s example the remainder, 43, shows 

. . " that 572 is not a perfect square; but 23 is 
572(23 the greatest square contained in E7.2 ; that 

_^ is, it is the entire pait of the root. Tiiis 

T: , may be shown, thus : The drffermc- hetwem 

'y,l ll'-': "quare^ of two eonsecative numhers.it 

equal to twice the less number, plus 1. The 

^3 difference between the squares of 8 and fl is 
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17=8x2+1, and 23X2+1=47, whiuh is greater than 43, 
the remainder, which shows that 23 is the entire part of tlie 
root. 

The foregoing rule may now he applied to finding the length 
of one side of a square surface, whose area is expressed by the 
given number. 



EXAMPLES, 

Art. 227. — 1 . What is the length of one side of a square 
garden, containing 578 square rods, or what Is the square root 
of 570? 

Wo first distinguish* the number whose root is to be found, 
into periods of two figures each, denoted by the index of the 
root. By the number of periods, we perceive that the root 
will consist of two figures, a unit and ten. As the second 
power of ten cannot he less than a hundred, we look for the 
square of tens in the second, or left-hand period, which is 5. 
We find the nearest square in 5 to he 4, and its root 2, or 2 tens, 
which we place in the quotient as the first figure of the root ; 
. . ^nd its square 4, or 400, under the 

^"6(2 period, and subtracting it, we have a 

* remainder of 1, or 100, to which we 

176 add 76, the next period. Had the 

garden contained but 400 square rods. 
Fig. 1. we should now have obtained the 

length of one side, 2 tens=20, and 
20 X 20=400; consequently, 400 rods 
would be disposed of in the form of a 
square. (See Fig. 1.) But we liavea 
remainder of 176 rods, to he added to 
the square, and in such a manner that 
its form shall not be altered. We 
must, therefore, make an equal addi- 
tion on two sides. Then 20+20=40, 
the length of the whole addition. To 
find the width of the addition, we plnce the double of the root 




20 rods. 






^b, Google 



Proof: 24X24= 



20X20= 
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already found, on the left hand of the dividend, for a diyisor. 
■» ■. , If we divide 170, the number of rods 

_£I^* to be added, by 40, the length of the 

44)1V6 addition, (or 11 by 4, rejecting the 

1'^ unit figure of the dividend and divi- 

sor,) we have 4 rods, the width of 
the addition. Then 40 x 4= 160, the 
number of rods added on the two sides ; still there is a remain- 
der of 16 rods. As the additions made are no longer than the 
sides of the square, there will 
"" " be a deficiency in the comer, 

{see Fig. 2,) of a square whose 
sides are equal to the width of 
the addition, 4x4=16 rods. 
We therefore place 4, the last 
quotient figure, on the right of 
the divisor, because its square 
is necessary to supply this de- 
ficiency. The whole divisor now 
multiplied by the last quotient 
figure, equals 176, the number 
of rods which were to be added 
to the square. We have now 
or the length of one side of a 
square garden containing 576 square rods. Proof fay Involu- 
tion : 24x24=576. 

From the preceding -example and illustration we derive the 
following 

RULE. 

I. Diatinffuisk the given number into periods of two figures 
each, by pulling a dot over the units, and another over the hun- 
dreds, and so oa. The dots show the number of figures of which 
ike root will consist. 

II. Find the root of the greatest square number in the lefl- 
hand period, and place it as a quotient in division. Place the 
square of the root found, under said period, and subtract it 
herefrom, and to the remainder bring douin the next period, for 
a dividend. 

III. Double ike root already Jwmd, for a divisor ; see kois 
often the divisor is contained in the dividend, {exciting the 
right-hand figure,) and place the result for Ike neat figure in 
the root, and also on the right hand of the divisor. 



24 rods, 
obtained 24, the root of 576, 
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IV, Mulliphj iM divisor hy the figure iit t/m root last/ound, 
and subtract Oie product from the dividend. To Ike remainder, 
bring down ike next pe)-iod,for a new dividend. Doable the 
root now found, for a new divisor, and proceed in the operation 
as before, until all the periods are hroaght down. 

Obs. — DonWiiig the riglit-hand figure of the last divisor, observing to 
add 1 to the place of ten^ ulieii the double of tlie unit figure is over ten, 
i» Ihe same as doubling the root, or quotient. 

EXAMPLES. 

Art, 228.-2. What b tlie square root of llDTlO? 

Opa-ation. 
119716(346 Ans. 



3. Wliat is the square root of 1444 ? Am. 38. 

4. What is the square root of 59536 ? Ans. 244. 

5. What is the square root of 124896 ? Ans. 353.4+. 

Ogs. 1.— Wlien tliero ia a romdndor, after all the figares are brought 
down, cipheL':^ luiiy bo niinajjed, mid the operation continued to any as- 
eigued degree of exactness. 

C. What a the square root of 67321 ? Ans. 250.46+. 

7. Wliat is the square root of 25289? Aits. 159,02+. 

8. What is the square root of 21027 ? Ans. 145.006+. 
0. What is the square root of 6842.723400 ? 

Ans. 82.7207+. 

Oes. 2. — 'Wiien there are whole nunibera and decimals in the given 
sum, point off both waja fiom tlie units' phwa; if the dcdmnls be att 
odd number, nnuex ciphers, and make them even. 

10. What ia the square root of 10.4976? Aiu. 3.24. 

H. What is the squaic root of 330.234 ? 

Ans. 18.333+. 

12. What is tlie square root of .108241 ? Ans. .329. 

13. What ia the leBgth of a square field containing 7744 
square rods ? Ans. 88 rods. 
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14. What is the square root of /j ? Atts. f. 

Oaa 3. — The square root of a fraction may be foond by extnujling 



15. What is the square root of ^| 1 Ans. J. 

16. Whaf is the square root of ^*g? Ans. ^. 

17. What is the square root of ^f ? Ans,^, 

18. What is the square root of ^? Am. .707+. 



19. What is the square root of I ? ^bs. .866+. 

20. What is the square root of I? Ans. .9355+. 

21. How many rows on one side of a square cornfield, con- 
toning 15376 hills? Ans. 124. 

22. An army of 242064 men are drawn up in a solid body, 
in the form of a square. What is the numlwr of men in rank 
and file? Ans. 492. 

23. A man has 841 peach-trees, which he wishes to plant 
in the form of a square. How many must be planted in each' 
row ? Ans. 29. 

24. There is a circular pond, containing 110889 square rods. 
What will be the length of a square field containing the same 
nomber of rods ? Am. 333 rods. 

26. A number of men gave £22 Is. for a charitable pur- 
pose, each giving as many shillings as there were men. What 
was the number of men ? Arw. 21. 

26. What is the length of one side of a square acre of land ? 

Ans. 12.64+. 

27. The diameter of a circle is 6 inches. What is the diam- 
eter of a circle 4 times as large ? Ans. 12. 

Obb. 6. — Circles are to one another ea the squares of their diameter ; 
Iherefbie, to find the required diameter, square the ffivea diameter, mul- 
tiply the square by the given ratio, and flie square root of the product 
wiU be the diameter required. . 

28. The diameter of a circle is 24 feet. What is the diam- 
eter of a circle one-fourth as large? Ans. 12 feet. 

29. In the right-angled triangle ABC, the side AC is 9 
feet, and the side BC 12 feet. What is the length of the sieo 
AB? 
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111 every right-angled triangle, 
the square of the hypotenuse 
is equal to the sum of the squares 
of tue base and perpendicular; 
therefore, the square root of the 
sum of the squares of the base 
and perpendicular, will be the 
hypotenuae, and tlie square root 
of the difference of the square of 
the hypotenuse, and either of 
the other ados, ivil! be the re- 




AB''= 225 

AB=y225=lo !• 






30. What is the distance between the opposite comers of a 
room, 20 feet in length and JS in width? Ans. 25 feet. 

31. If the distance between the opposite corners of a room 
be 25 feet, and tte width of the room be 15 feet, what is the 
length ? Ans. 20 feet. 

32. If a room be 20 feet in length, and 25 feet behveen the 
opposite comers, what is the ividth? Ans. 15 feet, 

S3, Two men owning a pasture 82 rods in-width, and 60 
rods between the opposite comers, agreed to dii-ide said pas- 
ture into two eqiuil parts by a wall running through it length- 
wise. Suppose they pay 50 cents a rod for building the wall, 
what does it cost them ? Am. S19.2O0. 

3i. Suppose a ladder 50 feet long, to be so placed as to 

reach a window 30 feet from the ground on one side of the 

street, and without moving it at the foot, will reach a window 

20 feet high, on the other side; what is the width of the street? 

Ans. 85.825-1- feet. 

35. Two men tra. e! from the same pSace— one due east, 
the other due iioith Ont tr^^els 40 miles the first day, the 
other 30 Whnt is the nearest distance between them at 
night ? Ans. 60 miles, 

36. A and B '•ct out together and travel in the same di- 
rection on pinlltl coursen whi h are 20 miles apart. A. 
travels 4o mdes and B 25 What is the distance between 
them at mght? Ans. 28+ miles. 
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37. Suppose a pine-tree to stand 25 feet from the end of a 
house 40 feet in length, the foot of the tree being on a level 
with the foundation of the chimnej', which stands in the centre 
of the house, and a line reaching from the foot of the tree to 
the top of the chimney, be 75 feet, what is the height of the 
chimney ? and if tlie height of the tree he |- of ^- of | of 14 of 
the height of the chimney, what will be the length of a line 
reaohmg from the top of the chimney to the top of the 
tree? . ( 60 feet, height of the chimney. 

■ ( 75 feetj length of the line. 



Art. 229< — To find a mean proportional between two ntim 
bers. 

RULE. 

Jtfultiply the given nuiuhers together, and Ike square root of 
their prodttct is the mean proportioa sought. 

1. Wbat is the mean proportional between 3 and 121 

Operation. 
3x12=30, and ^36=6 Ans. 
It is evident, that the ratio of 3 to 6 is the same as the i-atio 
of 6 to 12 ; for f — ^, and ■js=i- 

2. "What is tlie mean proportional between 12 and 48? 

Ans. 24 

3. What is the mean proportional between 9 and 81 ? ' 

Ans. 27. 

4. What is the mean proportional between 25 and 625 ? 

Ans. 125. 



EXTRACTION OF TUG CUOE BOOT. 

FomMtirm of the Cube, and Extraction of the Cube Boot. 

Art. 2S0< — The third power, or cabe of any number, is the 
product of that number multiplied into its square ; and the cubt 
root is a number which, multiplied into its square, will produce 
the given nnmbej;. 

Boots and powers are correlative terms ; that is, if 3 is the 
cube root of 27, then 27 is the third power, or cube, of 3. 
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Tliere are but nine perfect cubes among numbers expressed 
by one, two, or tkree figures ; each of the other numbers has 
for its cube root a whole number, plus a fraction. Thus 64 ia 
the cube of 4, and 27 is the cube of 3 ; therefore, the cube 
root of each number between 27 and 64 must be 3 plus a frac 

What is the cube of 24 ? 

24=2+ ""i"" 

g+ 4 

8 + 13 

4+ 8 

4 + 16 + 16 

2+ 4 

10 + 64 + 04 

8 + 32 + 32 



8 + 48 + 93 + 64 = 13824 

It will be perceived, from the above process, that the cube 
of a number composed of tens and units, is mado up of four 
pai-ts, viz: 1. The cube of the fens, (8 thousands.) 3. Three 
times (he product of the square of the tens into the units, {48 
hundreds.) 3. Three times the product of the tens into the 
square of the units, (96 tens.) 4. The cube of the units, (Q4 

To extract the cube root is to find a number which, multi- 
plied into its square, will produce the given number. 

What is the cube root of 13824 ? 

As this number la greater than 
1000, which is the cube of 10, hut 
less than 1,000,000, its root will 

_2 consist of two figures, tens and 

2'x3=12)58|24 units; but the cube of tens cannot 

be less than thousands ; therefore, 
the three figures, 824, on the right, cannot form a part of it. 
Hence we separate these from 13 by a point, and look for the 
cube of tens in 13, the left-hand period. The root of the 
greatest cube contained in 13 is 2, i*ieh is the tens in the re- 
quired root ; for the cube of 20, which is 8000, is less, and the 
cube of 30, which is 27000, is greater than the given number.; 
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therefore, the required root is composed of 2 tens, plus a cer- 
tain number of units less than (en. 

"We now subtract 8, the cube of the tens, from 13, and bring 
down the next period, 824. We have now 5824, which con- 
tains the three remaiping parts of the cube, viz : Three times 
the product of the square of t!ie fens into t!ie units, plus three 
times the product of the tens into the square of the units, plus 
t?ie cube of the units. Sow, as the square of tens gives hun- 
dreds, it follows, that three times the square of the tons into 
units must be contained in 58, which we separate from 24 by 
a line. If we now divide 58 by three times the square of the 
tens, we shall obtain the units of the required root. • We may 
ascertain whether the unit fi^re he right, by cubing the quo- 
tient, or by applying the following principle ; The difference 
between the cubes of two consecutive numbers is eqital to three 
times the square <f the least number, plus three times this num- 
ber, plus 1. Thus, the difference between the cube of 3 and 
the cube of 4, is equal to 9x3+3X3-1-1 = 37, which is the 
difference between the cube of S and the cube of 4. There- 
fore, had we written 3 in the unit's place, the remainder would 
have been equal to 3 times tlie square of 23, plus three times 
23, plus 1, which would show that the unit figure must be in- 
creased. 

Thus far the illustration has been general, — applied to num- 
bers merely — numbers in the abstract. We may now apply it 
to solid bodies. Numbers which represent, or stand for tilings, 
are called concrete, aa questJon first below. 



EXAMPLES, 

Art. 231.— 1. What is the length of one side of a solid 
block contMiing 13824 solid inches, or what is the cube root 
of 13824 ? 

Ooa. — Tbe foregoing operntton can be better unilersteoil by bloolts pre- 
pared for the parpcBe. It is noiwsaary to bare one cubical block, of a, 
convenient siie, to represent the greatest cube in the left-hand period, 
and three other bhxto, equal io the sides of the first block, but of in. 
definite tliickue^, to represent the additions upon the eides. Then three 
other bkuks, equal in length to the eides of the cube, and their other 
dimensions eqmil to the thiclcnc^s of the addil^DS on the sides of the 
cube. Lastly : a small cubic block, of dimensions equal to the thickness 
of the odditJODS, to fill the deficiency at the comer. By placing these 
blocks as above described, the several steps in the operation Kiay be 
easily understood, It may be objerved. however, that Oiia illualratioB 
would serve tmly for concrete munberi, as in the above question. 
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Having distiiiguislied the given number into periods of three 
figures each, denoted by the index of the root, we perceive, by 
tlie number of periods, thiit the root will conast of two figures. 
As the cube of ten cannot be less than a thousand, 10 X 10 X 
10=1000, we lopk for the cube of tens in the second, or left- 
band period. We find, 
Om-raiion ^^ *"''^' *^ greatest cube 

13824(24 root, or 8000, and its root, 2 

2'=2X2X2— 8 or 2 tens, {the length of 

2'X 300+60=1260) 5824 ono side of the cube. Fig. 

• 1 200 X i--=im *•) ^'^'f ^^p^^t '". f" 

60X4X4= geo quotient as the first fig- 

. . ._ „, ure of the root, and its 

axtX* — cube,20x 20x20 = 8000, 

5824 under that period; and, 

subtracting it, we have a remainder of 5, or 5000 — to whicli 
we brinff down the next period. Had the cube contained but 
8000 solid inches, we should now pjg. 4, 

have found its root, or the length 30 

of one Bide. But we have 5824 
inches to be added to the cube 
and in such a manner thit its 
cubic foi-m sball not be alteied 
It is obvious, that an equal ad 
dition must be made on thiee 
sides. As each sjde is 20 inchea 
square, we have 20x20x3= 
1200 ; or, which is the same tlimg ■" 

multiply the square of the quotient bv 300 2x2x300= 
1200 inches surface, to wkch the additional ire to be made. 
It will be seen (Fig. 6) that there pig. 5, 

are three deficiencies *aloug the *• 

sides, a a a, where the additions 
meet, 20 inches in length, 20 X 8 
=60, or multiply the quotient by 
30; 2x30=00. '" ' 
1200+60=1260,1 
considered the points where ^ 
the additions are to be made 
Then5824H'1260=4inchcs the 
thickness of the addition, or the 




iiie ijuoiieut vy .* 
We have thtu T "" 
I, which mil ^^ 
nointa where ^ ' 
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second figui'e of the root. The area of the sides multiplied by 
the thickness, 1200 X 4^4800 inches, the amount of the ad- 
dition upon the sides. Then the Fig. 6. 
number of inches necessary to fill 
the deficiencies where the addi 
tions on the adea meet, is 60 X 4 
X4=960 inches. Still there is ■* Jl 
a defidenoy of a small cube u 
the comer, (Fig. 6,) whose di _ | 
mensions are equal to the thick '" 
ness of the additions : 4X4X4= 
64 mches. This supplied, ind 
the cube is completed. (Fig 7 ) 
The sum of alt the additions will 
be a subtrahend equal to the dn dend 4800 + J604-<i4=5d'>4 
We have now found the Icngtli of one s de il th cubL to be 
24 inches. Proof by InvolutJon 

24'X24X24-13824. "s '^ 

Art. 232. — Hence it appeirs 
that a cube is a solid body, h n 
ing sis equal sides, and its cube 
root is the length of one of those 

From the foregoing example 
and iUustration we derive the fol 
lowing 

RULE 

I. DiatinffUMh the givm numher into penodi of three Jijares 
each, beffmninff at the right hand 

II. Find the greatest ciibe m the kfi hatul period, and place 
its root as a quotient in division. 

III. Subtract the cube from said period, and to the remainder 
bring down ike next period, for a dioidend. 

IV. Multiply tlie square of the quotient by 300, calling it the 
triple square, and the quotient by 30, calling it the triple quo- 
tient, and the sum of these call the divisor. 

Obs. — The triple quodeot is not indispensable in formiDg tho divisor. 

V. Seek how many times the divisor is contained in the divi- 
dend, aitd place the result in the quotient, for the second figure 
^ the root. 
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TI. MuUifly ihe triple square % the last qtiolimtji^ure, and 
virile tlw product -under the dividend ; multiply the triple quo- 
tient by tkcsquare of the last quotient figure, and place ihis pro- 
duct under the last ; under these lerite the cube of the last quo- 
tient figure, and call their sum the subtrahend. Subtract the 
sublraAend Jrom the dividend, arul to the remainder bring dowrt 
the next period, for a new dividend, and proceed as before, till 
the work is finished. 

EXAMPLES. 

2. What is the cube root of l!)0i3624 ? 
Operation. 



Dirisor, 330| 506 dividend. 







800X3 =600 

80X2=^130 

2'= 8 

728 subtrahend. 


12' 


<X300 + ]2 


XS0=435<i0)lY8624 

43200X4=172800 

300X4'— 57G0 

4== 64 



Subtrahend, 178G24 

3. "Wlmt is the cube root of 941192 ? Am. D8. 

4. Wliat is thecuheroot of 6331625? Ana. 185. 
6. What is the cube root of 11543176000? Ans. 2260. 

6. What is the cube root of 34.328125 ? Ans. 3.25. 

7. What is tlie cube root of .000729 ? Ans. .09. 

8. Wliat is the cube root of .003375 ? Ans. .15. 

9. What is the cube root of 5 ? of 3 ? 

10. Wbat is the cube root of jf ^ ? Ans. ^. 

11. What is the cube root of |i| ? A}is. f. 

12. What is tlie cube root of \\l\ 1 Ans. \^. 

13. Wliat is the cube root of ^j ? Ans. \ . 

14. A certain bill contains I154317C cubical feet. What 
is the length of one side of a cubical' mound, containing an equal 
number of feet ' Ans. 226 feet. 
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15. Tlie contents of an oiilong cellar is 9201 cubical feet. 
What is the length of one side ot a cubical cellar, of the siune 
capacity? Ans. ;:i feet, 

16. A merchant bought cloth to the amount of &3D3.04, but 
forgets the number of pieces, and also tbc number of yards in 
esch piece, and what the cloth cost per yard ; but remembers 
that he paid as many cents per yard as there were yaids in 
eacli piece, and that there were as many in each piece as there 
were pieces. What did he pay per yard ? Ans. 34 cents. 

17. What is the width of a cubical vessel, containing 75 
wine gallons, each 231 cubic inches? 

18. Eei^uired the side of a cubic bos that shall contain a 
bushel? Ans. 12.9+iucbes. 

Art. tSS,— Solids of the same form are to one anot/ie,- as the 
cuhes of their similar sides, or diameters. 



1 bullet, weighing 72 lbs., be 8 inches in diiimetor, 
le diameter of a bullet weighing 9 lbs. ? 

Ans. 4 inches. 
StateTii&nt. 

72; 9:: 512: 64*. Or thus ; 



[4 Ana. 

2. A bullet, 2 inches in diameter, weighs 4 lbs. What is 
the weight of a bullet 5 inches in diameter ? Ans. 62J- lbs, 

3. If a silver ball, fi inches in diametei-, be worth ¥400, what 
is (lie worth of anotjier ball, 12 inches in cli!un<:ici- ? 

A:is. t-94S.148-|-. 



roportionals bctweun two 
RULE. 
Divide Hie greater hij the less, and extract ike euht root of the 
quotient : multiply the lesser number bi/ this root, and the pro- 
duct will be the lesser muaii ; muUiphj this mean, hi/ the samt 
root, and the product teiU be the greater mean. 
ai 
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!43 EXTRACTIOK op ROOTS IN GENERAL. 

EXAMPLES. 

1. What arc the two mean proportionals between 4 and 

256-^4=64i theny'64=4, and 4x4=16, the lesser, and 
L6 X 4—64, the greater. J'roo/, 4 : 16 : ; 64 ; 256. 

2. Wliat are the two mean proportionals between 5 and 625 ? 

Alls. 25 and 125. 

3. What are the two mean proportionals oetween T and 2401 ? 

Ans. 49 and 343, 



EXTRACTIOX OF ROOTS IN GmNERAt.. 

RULE. 

Art( 235i — I. Foiiit the given number into periods of as 
many figwres as llie index of tlie root directs. Thus, for the 
square root, two figures ; cube root, three ; fourth root, four, ete, 

II. Find, hy trial, tlie greatest root in ike left-liand period, 
and sabtTacl ils power from that period, and to the remainder 
bring down the first figure of the next pei-iod, for a dividend, 

III. Involve the root, alreadi/ found, to the next inferior 
power to that which is given, and multiply it bg the number 
denoting the given powei; for a divisor, by which find the second 
figure of the root, 

IV. Involve the whole root now found to the given power ; 
subtract it from the given number, as before, and bringdown t/ie 
first figure of tite next period to the remainder, for a new divi- 
dend, and proceed as before, till the wori: is finished. 

OEa.— Tlie routs of mort of the 
tractions of the sqiia 

For the 4th root, take the square root of the square root. 
For the 0th " take the square ro.ot of the cube root. 

QcEBTioKi.— L Kale Ibr nndb^ s nKBii pronartioDol between two nombenF 

Ihreo Hgiiiwi eacl) 1 ^. Wlij do you mulliuty the square of the quoUf nl by 3O0 1 
B, Why the qootienl by 30! 9. Why the In^e square by Ibo last quotient hgani 
ID. Why tbe trip^uquotteotl^Uieequdroof tlLelnat quolioot Agure? II. Explain tbo 
jirocpja uf tHuBti^tii^ this nife by bkidia. 1^ Whui propr>rtiou hufe boUiIb to one 
Boother? 13. Ru^e fof lljidli^ two laoaa proportioui^ ]>etwc«u two numbent 
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ARITHMETICAL PEOGRESSION. 

For the 8tli root, take tlie square root of the 4th root. 
For the 9th " take the cube root of the cuhe root. 
For the 12th " take the cube root of the 4th root. 



1. What is the square root of 7569 ? 

7669(87 
8x 8— Ci —square, or 2d power, of the quotient. 

8x 2— 16, lG)llG^dividend. 
87x87=: 7569=;£quare of the quotient. 

0000 

2. Wliat is the fifth root of 408*101 ? 

Operation. 

4084101(21 
2x2x2x2x2:= 32 = 5th power of the quotient. 
2x2x2x2X5=80)88 ~ 1st dividend. 
4084101 
21X21X21x21x21=4084101=;5th power of the quotient, 

3. What is the fourth root of 140283207936 ? 

Am. 612. 

4. Whatistheseventhroot'of 4686471424? Am. 2i. 

5. What is the ninth root of 1352S06480594688 ? 

Ans. 48. 



ARITHMETIC AL PROGRESSION. 

lrt< 256. — Akithmetical Progression is when a series of 
numbers increases by a common excess, or decreases by a 
common difference. 

When numbers increase by a common excess, they forw tho 
aicendinp series, as 2, 4, 6, 8, 10, 12, etc. 

Qdutioh.— 1. WliM IB AiilboieUcsl Pngnwuio ? 
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When mimbei's decrease by a common diffeience, they form 
the desccndiii'j series, as 12, 10, 8, C, 4, 2, etc. 

The numbers fornung the series are called the terms ; the 
fii'st and last tei-n« ai'e called the extremei, and the other terms 
the means. 

When any even number of terms differs by Arithmetical 
Progi-esaion, the sum of the two extremes 'nill equal the smu 
of any two means equally distant from the extremes ; as 2, 4, 
6, 8, 10, 12. The two extremea, 2+12=6+8, the tivo 
means. When the number of terms is odd, tlie double of the 
mean will equiil the sum of tbe two extremes, or the sum of 
any two numbci's equally distant froia the extremes; as 1, 2, 
3, 4, 5. The double of the mean 8x2=5+1=0. 

In Aiithmetical Progression, five things are to be considered, 
m. : the fii-st and last teiins, the number, common difference, 
and sum of all the tenus ; any three of which being given, the 
other two may be found. 

1. If I buy 4 books, guing 2 cents for tl c firit i for tl e 
second, and so on, with a common difference of 2 what do I 
pay for the last book ? 

It is evident, that if we add ' centi the common difference, 
to the price of the first btok we shill haie the piii,e of the 
second, and so on to the last thus 2+2=4 4+2=0 6+2 
=8 cents, the answer. It wdl be seen thnt 2 the common 
difference, is added to every t<rm but the last It then we 
multiply tho number of terms less 1 by the common dffcr 
ence, we have the difference between the cost ot the hist 
book and the last; tlnis, 3x2=t. and 6+2=8 i" befoii. 
Therefore, 

Art. 337. — When the first teim the number of trrm a d 
commoB difference are given, to find the last term . 

RULE. 
Multiply the number of terms, less 1, by the common differ- 
ence, and to Ike product add lite first term, and the sum mil be 
the last term. 

2. If the first terra of a series be 5, the number of terms 35, 
and the common difference 3, wh at is th e last term ? 

Ans. 35-1X3=102+5=107. 

Qlebtiosb.— S. Wben la Ihe series Mcending? 3. When ileicendii^S 4. WMt Ii 
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ARITHMETICAL PKOfiRESSION. 245 

3. If I buy 80 yards of cloth, giving 6 cents for the first. 10 
for the second, and so on, with a common difference of 4, what 
do I pay for the last yai-d ? Ans. 322 cents. 

4. Suppose a man purchase 40 sheep, paying 3 pence for 
the first, 10 for the seooad, and so on, with a common differ- 
ence of 1, what does he pay for the last sheep ? 

Ans. 276pence. 

6. If 96 acres of land be sold at the rate of 1 cents for the 
first acre, 19 for the second, and so on, with a common differ- 
ence of 9, for how much is the last acre sold ? 

Ans. 8Gj cents. 

6. If I buy 4 books, the prices of which are, ia Arithmetical 
Progression, giving 2 cents for the firet, and 8 for the last, 
what is the common difference iu the prices of the hooks ? 

This question is the reverse of question 1st. 8—2=6, 
6^3^2, the common difference. It is plain, that the differ- 
ence between the price of the first and last book, is the whole 
addition made to the price of the first book; nnd as tlie addi- 
tion is made equall|^to the three books, it is equally plain that 
the whole addition, divided by the number of additions, will be 
the addition made to the price of each book. Therefore — 

Artt 238t — ^When the extremes and number of terms are 
given, to find the common difference, we have this 



Divide the difference of die extremes by the number of terms 
less 1, and the quotient will be the common difference. 

7. If the first term of a series be 3, the last term 276, and 
the number of terms 40, what is the common difference ? 

Ana. 7. 

8 A man on a journey travels the first day 2 miles, and 
mcreases his travel daily by an. equal exce^ for 15 days, so 
thit the l<ist day he travels 72 miles. What was the daily in- 
creasL ' Ans. 5 miles. 

9 Bought books, paying 3 cents for the fi/st, and 8 cents 
for Ihe last, with a common difference of 2. What number of 
boois did I buy ? 

As the difference of the extremes, divided by the number of 
the terms less 1, will give the common difference, it is evident 
that the difference' of the extremes divided by the common 
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S4C ARITIIMETII 

difference, will give the numljer of the tci-ms loss 1. Then, 
8—2=6, the difference of the estremes, and 6-h2=3, which 
is one less than the mimber of terms ; then 3 + 1=4, the num- 
ber of books purchased. Therefore — 

Art. 239. — When the first and last terms, and the 
difference' are given, to find the number of terms — 



Divide Ike difference of the extremes by the a 
and the quotient will he 1 less than the number of terms. 

10. If the first term of a series be 2, and the last term 72, 
the common difference 5, what is the number of terms ? 

11. A man bought sheep, paying at the rate of 3 pence for 
■ the first, and 270 for the last, with a common difFereuce of 7. 

What numhev did ho buy? Ans. 40. 

12. A man has a number of sons, the ajpimon difference of 
whose ages is 4 years ; the youngest is 8"he eldest 40 years 
old. How many sons has he ? . Aiis.^. 

13. If I buy 4 books, paying 2 cents for the first, and 8 
cents for tlie last, how many cents do I pay in all t 

If the price of the first book is 2 cents, and the price of the 
last is 8 cents, it is evident that the average price of the books 
is half way between 2 cents, the price of the first, and 8 cents, 
the price of the last book: 2+8-^2=5. Then S, the average 
price, multiplied by the number of books, will g^ve the whole 
cost: 5X4=20 cenls. The same may also be shown by 
^¥^!ting the double scries, thus : 

2 + 4 + G + a 

8 +6 + 44-2 
10 10 10 lo" 

It will be seen, by this fonnula, that tlie sum of any two cor- 
responding terms in the double series is equal to the sum of the 
two extremes in the simple series ; if, therefore, we multiply 
the sura of the extremes by the number of terms, we shall ob- 
tain a sum twice too large. Therefore — 

Art, 240. — When the first and last terms, and the number 
of terms ore given, to find the sum of the series — 
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RULE. 

Multiply half the sum of ike extremes h'j thennnihey of terms. 
The product will he the mvi of the series. 

14. A man has 9 sons ; the youngest is 8, the eldest 40 
years old. What is the sum of their ages ? 

Am. 218 years. 

15. How many times will a clock strike in a day, if con- 
Btructfld like the clocks of Venice, to run till 34 o'clock ? 

Am. 300. 
13. If a triangular piece of land, 60 rods in length, be 1 rod 
wide at one end, and 60 at the other, what number of square 
rods does it contain? Ans. 1830. 



OEOMI^TRICAE. PR0GRE:8SI0K. 

Arti 211.—- A GeoitBTRioAt. PiioeREssioN is a series of 
terms, which increase by a uniform multiplier, or decrease by 
a unifonn divisor ; as 3, 6, 12, 24, etc., increiising by a imiform 
multiplier, 2 ; or 54, 13, 6, 2, J, etc., decreasing by a uniform 
divisor, 3. 

■, which produces the series, is 

1. A man bought 5 yards of cloth, paying 3 cents for the 
first yard, 6 for the second, and so on, doubling the price to 
the last. What was the price of the last yard ? 

3x2x2x2x2=48, the cost of the last yard. 

From the above operation it will be seen that the cost' of the 
second yard is the product of the ratio multiplied by the cost of 
the first j'ard ; and that the cost of the third yard, is the product 
of the second power of the ratio multiplied by the cost of the 
first yard, or the first terra ; and tinally, that the cost of the 
fifth yard, or the last term, is the product of the fourth power 
of the ratio, multiplied by the cost of the fii-st yard. It ap- 
pears, also, that any term in the series may be found by in- 

GeotueUfcfll Froereaaimt S. VHial is an oscendins seriea f 
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GEOMETRICAL PROGRESSIO;*. 



volving the ratio to a power less 1 than the number of terms, 
and multiplying that power by the first terra. 

Osa. — The proceaa of inTolving die ratio to a high power, maj be 



equal B, 3 S and 3'X3'— 9X27^243, the 6th power of S. 

Art. Hi, — When the first term and ratio are given, to find 
the last term — 

RULE. 

Involve the ratio to a power whose index is I less than Ike 
rmmber of terms, and multiply t/iis power hy the first term. 
The product mil be the answer, if the series is increasing ; 
hut if it is deereasinff, divide the first term by the ratio. 

2. If I hire a man for 12 months, and agree to pay him 1 
dollar for the first month, 3 for the second, and so in a tripl 
proportion, what must I pay him for the last month ? 

19)4 1 e B + i _ u 

3 9 27 81 243 729, 729X243=177l47x 1=$177U7 Aiu. 
It will be seen tiiat the sum of the indices of the fifth 
snd sixth powers added, equal II, which is 1 less than the 
number of terms ; and the fifth and sixth powers multiplied 
together, equal the 11th power of the ratio, which multiplied 
by the first term, gives the answer, or the last term. 

3. A man bought 20 cows, paying 2 farthings for the 
first, 10 for the second, and so on, in a five-fold ratio. What 
was the price of the last cow 1 

Ans. £39736429850 5s. 2d. %qrs. 

4. A man bought 5 yards of cloth, giving 2 cents for the 
first, and 32 for the last; the prices forming a geometrical 
series, the ratio of which was 2. What was the whole cost 
of the cloth ? 

The price of the cloth would be the sum of the following 
numbers: 2+4+8+16+32=62, the whole cost. It will be 
seen, that the whole cost is the same as the difference between 
the two eitremes divided by the ratio less 1 added to tho 
greater extreme : Thus, 32—2 = 30, and 30 -^ 1 = 30, and 
30+32=62. 
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GEOMETRICAL PROGRESSION. 249 



Again, if aiiy mnn of a corresponding scries be multiplied by 
the ratio, tlic product irill be the succeeding term. We 
will now form a new series, and write it one step farther to 
the right of that from which it is formed ; if we now sub- 
tract the first series from the second, we find that all the terms 
but the first in the first series and the last in the second, dis- 
appear, thus : 



64=61- B=02 



Arti 2iS. — Hence, when the first term, last terra, and ratio, 
are given, to find the sum of the series, we have the following 



I. Multiply the last term hy the ratio, and from the product 
subtract the Jirst term,, and divide the remainder by the ratio 
less 1; tlie quotient mil be ike answer. 

II. Divide the difference between the tieo extremes by the ratio 
less 1, and add the quotient to the greater term ; their sum will 

6. The extremes of a Geometrical 
18673, aud the ratio 11. What is the 

Operation \nt. 
18673X11-3-4-10 = 20540 Ans. 



Operation 2d. 

^ --^ +18073=20540 Ans. 

6- If I discharge a debt by paying 1 dollar the first month, 
4 the second, and so on, in a four-fold jatio, the last payment 
being 65536 doliai-s ; what was the whole debt ? 

Ans. $87381. 
7. The first term in a geometrical series is 2, the nimiher of 
terms 10, and the ratio 3, What is the siim of the series ? 
Ans. 59048. 
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Artt 244t — When tlie first term, the number of terms, and 
the ratio are given, to find the sum of the series — 

RULE. 

Involve the ratio to a power whose index is equal to the num- 
ber of terms, from wkieh subtract 1 ; divide the remainder by the 
ratio less 1, and tke quotient, tnuidplied by the fist tent, wilt 
be the answer. 

8. A man sold 15 yards of cloth; the fiiat yard foi 1 
BhUling, the second for 2, the third for 4, and so ob, doubling 
the price of each succeeding yard. For how much did he 
sell the whole ? 

Operation. 

2"-32"68, and ^ 2768 -1 X 1-327075. 

2 — 1 

2|0)3270|7 

£1038 Vs. Ans. 

9. A man bought 20 yards of cloth, agreeing to pay 3 
pence for the firat yard, 9 pence for the second, and so on in 
a triple proportion to the last. What did he pay for the 
■whole? ^ns. £21702402 10s. 

10. A gentleman bought a horse, agi'ceing to pay what his 
shoes would amount to, at 1 cent for the tii-st nail, 2 for the 
second, 4 for the third, and so on, doubling the price of each 
succeeding nail to the last. The number of nails was 82 ; what 
was the price of the horse? Am. I42949672.D5. 

11. A laborer wrought 20 days, and received for the first 
day's labor 4 gi-ains of rye, for the second 12, for the third 
86, &c. How much did his wages amount to, allowing 7G80 
grains to malie a pint, and the whole to be disposed of at Si 
per bushel? Aiu. $14187+. 



COMPOUND ISTGREST BY S'ltOGRKSSION. 

Aftt 245. — i. What is the amount of $8, for four years, at 
6 per cent,, compound interest ? 
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INTE11E3T BY P 

Ojfemlio: 



1st term. 




7.57486176 JitL. 

It will be seen, that this question may be ;«!ved by the rule 
after Example 1st in Progression. Tlie principal is the first 
term, the amount of $1 for one year the ratio, and tbe num- 
ber of years, 1 less than the number of terms. The question 
may be thus stated : — If the first term be 6, the number of 
terras 5, aad tbe ratio 1.06, what is the last term? 
1.06'=1.262x6=7.572 dollars. 

The amount of £1, or |1, at 5 or 6 per cent., may be found 
by the table for Compound Interest, (see Art. 211.) 

2..What is the amount of Sf30, for 1 years, at 5 per cent., 
compound interest? -Ans. ^42,213. 

3. What is the amount of $1, for 4 years, at S per cent., 
compound interest? -dm. $9,881. 

4, If the amount of a certain sum for years, at 6 per cent., 
compound interest,, be ^56.74040, what is that sum, or prin- 
<apal? 

It will be seen that this question is the reverse of the pre- 
ceding. If the amount be the product of that power of the 
ratio denoted by the number of years and the principal, then 
tbe amount divided by that power of the ratio will he the 

1.06' -^^'^ ^"*' 
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352 ANNUITIES AT COajPOUND INTCnGST. 

5. If till! Lunouiit of §40, for yeais, cumpound interest, be 
$56.'74040, ivlmt is the r;ite per cent. ? 

66.T4040 

— — = 1.4185 l=tlLe etli powei- of llie ratio; 

then, by extracting t!ie Otli root, we haye 1.00 for tlie ratio. 
Ans. per cent. 
(J. If the amoTint of §40, iit G per cent., corupound interest, 
be $56.74040, what is the time ? 

— '— =1.41851=1.00 raised to a poirer whose index 

40 ^ 

is eqiial to the time; therefore, if we divide 1.41S51 by 1.00 
until there is no remaiudej", it is pluin that the number of di- 
visions will be the time required ; or, having found the power 
of the ratio, we may look in. the table under the given rate per 
cent., and against the power we shall find the number of years. 
Am. years. 

7. In what time will §60 amount to S75.T4820, at 6 per 
cent., compound interest ? ^Ims. 4 years. 



ANNUITIES AT COMPOUND INTESIEST. 

Art. 246. — Ail anniuty is a sum of money payabie yearly 
for a certain number of years, or forever. 

When annuities are not paid at the time they become due, 
they are said to be in arrears. 

The sum of all the annuities remaining unpaid, together with 
the interest on each, for the tune they have remained due, is 
called the amount. 

EXAMPLES. 

1. What is the amount of an annual pension of §100, which 
has remained impaid 5 years, allowing per cent., eompomid 
interest 1 

The last year's pension will be llOO, without interest, be- 
cause it is pad as soon as due ; the last but one will be 1106, 
the amount of $100 for one year; the hist but two, §112.36, 
the amount of 1100 for two years at compound interest, and 
)n, forming a geometrieid progression. The sum of these 
'3 will be ttie sum of the series, or the amount due. 
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JINNUITIES AT COMPOUND iNTEREST. 253 

Art, 317. — Hence, when tlie annuity, time, and rate per 
cent, are given, to find tlie amount, we have the following 
RULE. 

Involve tJie ratio to a power denoted hy the numher of years ; 
froTii this power subtract 1 ; divide Ike remainder by the ratio, 
less I, and the quotient, multiplied by the anrmity, teill be tht 
ammrnt. 

The above example may be stated thus : If the first term 
be 100, the number of terras 5, and the ratio 1,06, what is the 
sum of all the terms ? 

Y^—^-X 100:^563.7. Ans. $563.V. 

2. What is the amount of an annuih of $70 to continue 5 
Tears, allowing 6 per cent compound interest ' 

Ans. 1394.59. 

3. What Is the amount of an annuity of $160, to continue 
10 years, at 5 per cejit. compound latejeat ' 

Ans ^2012.448. 

4. If a yearly rent of $75 be m ■im.'irB 4 years, to what 
does it amount, at 6 percent compound ratciLst"? 

Ans. f328.087. 

5. A salary of ^600 remims unpaid 5 \eirs To what does 
it amount, allowing 6 per cent., compound interest ? 

Ans. $3382.255. 

Art. 218. — Tha annuity, time, and rate being given, to find 
the present worth. 

RULE. 

Find the amount of the annuity in arrears for the whole time ; 
this amount, div'ded by that power of ike ratio denoted by tht 
number of years, will give the present worth. 

6. What is the present worth of an annual pension of $96, 
to continue 4 years, allowing 6 per cent., compound interest? 

Ans. $332,643. 

7. What is the present worth of an annual salary of $400, 
to continue 5 years, allowing t> per cent., compound interest ? 

Ans. $1731.792. 



BOUDl, UJUVj nod IM 
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TABLS, 
ng the present worth of%l or £1 annuily, al 5 and Cjwp 
compouTid interest, fur any number of years from 1 to 40. 



Yeora. 


5 per cent. | epereenl. 


v..»[ =,.,..,. 


6 per cent. 


1 


0.95238 


94339 


21 


13.82115 


11.76107 


2 


1.86941 1 


83339 








12 


0415B 




2. 12326 3 


67301 


23 




48807 


12 


30838 




3.64596 3 


4651 


24 




79864 


IS 


65035 




4.32913 4 


31 336 


25 




09394 


12 


78336 




6.07569 4 


91733 






37518 


13 


00316 




5.78637 6 


68338 


27 




64303 


13 


21063 




6.4H321 G 


20979 


28 




89813 




40616 




T. 10783 G 


80169 






14107 


13 


59072 






36008 


30 




37245 




76483 




8.30641 1 


8S6S7 


n 




69281 




9290B 






33384 


S3 




80268 










85268 


33 




00235 




32917 




9.g»8S4 9 


29498 


34 




1929 




36613 




10.3796G 9 


'J1235 


S5 




37419 




49825 




10.83777 10 


10589 


36 




64685 


14 


62098 




11.27407 10 


4773S 


37 




71139 


14 


73678 




11.68958 10 


S97G 






36789 


14 


84602 




13.08533 11 


16811 






01704 


14 


94907 


ao 


12.46231 .11 


46992 


40 




15909 


14 


92640 



Obs. — To find the present worth of any anniiitj-, at 5 or 6 per ceut., by 
tUe above (able : — First find the present irortb of ?1 or £1 imnuity ; then 
multiply it by fJia given annuity, and tbc product will be the preEEut 

8. What is the present worth of an anm 
tinue 25 years, at 6 per cent., compound i: 

The present worth of $1 annuity, by thi 
U 12.T8335. Then, 12.78335X300=$3i 

9. What ready money will purchi 
continue 40 yeai:s, at per cent., coi 



Ity of $300, to 0. 



!, for 25 years, 

;.005 A-nit. 
ie anannuity of $250, to 
ipound interest? 

Ans. S373I.6. 



Annuities taken in reversion at compound interest. 
Art. 249. — Annuities taken in reviirsion are certain sums of 
money, payable yearly for a limited period, but not to com- 
mence until after the e.tpiratjon of a certain time. 
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ANNCITlHf! AT COMPOUND INTEEEST. 25S 

RULE. 

Fiiid the present wortk, to commence immediately, and this 
sum, divided b</ the power of the ratio denoted by the time in 
reversion, v>iU give the answer. 

10. What is the present worth of a reversion of a lease of 
$40 per annum, to coatinue 6 years, but not to commence until 
tke end of three years, allowing C per cent, to the purcliaser? 

Present worth, . . 196-6928Q _ ,„.,., 
Third power of the ratio, 1.19101 ~ ''' 

Ans. I165.U7. 
The same result may he obtained by finding the present 
worth of the annuity to commence immediately, and to con- 
tinue the whole time. Thus, 3-|-6=;9 years, and from the 
present worth for this time subtract the present worth of the 
annuity for the time of reversion, 3 yeaj-s. Or, by the table, 
find tlie present worth of $1 for the whole time ; from the sum 
subtract the present worth of $1 for the time of rCTersion, and 
multiply the difference by the given annuity. Thus, 

The whole time 6,80169 

The time of reversion, , . . 2.67301 
Difference, . 4.12888 

40 

$165.14720 -4m. 

11. What is the present worth of $50, payable yearly for 4 
years, but not to commence until 2 years, at 6 per cent. ? 

Am. $154.1965. 

12. Wliat is the present worth of the reversion of a leaseof 
$70 per annum, to continue 20 years, but not to commence 
until the end of 8 years, allowing 6 per cent, to the purchaser ? 

Ans. $503.7459. 

13. What is the present worth of a lease of $200, to con- 
tinue 30 years, but not to commence until the end of 10 years, 
allowing 6 per cent. ? Ans. $1513.264. 

Art. 250. — To find the present worth of an anmuty to con- 
tinue forever. 

RULE. 
Dividi the annuity hy the rate per cent., and the quotient 
will be the present worth. 
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14. "What is the present north of a freeh<i!d estate whose 
yearly rent is $C0, allowing 6 per cent, to the purchaser? 

60_ It is evident that the estate is 

given rate per cent., would give 
interest equal to the rent, 

15. What is $300 annuity worth, to continue forever, al- 
lowing 6 per cent, to the purchaser "? Ans. $6000. 

Art. 351i — To find the present worth of a freehold estate, 
— -' compound interest. 



JVnrf the value, at though it were lu be enterrd on imiaediately, 
by the foregoing rale, and divide this value hy that power of the 
ratio denoted by the time of reversion ; and the quotient will be 
the present worth of the estate in reversion. 

18. Suppose a freehold estate, of |48 per annum, to com- 
mence two years hence, be put on sale. What is the value, 
allowing 6 per cent to the purchaser? 

48 „^„ 800 
_=800.j^. 

17. Which is the more valuable, a term of 16 years, in a 
estate of $100 per annum, or the reversion of sucli an estat 
forever after 16 years, computing at the rate of 5 per cent 
compound interest? 

Ans. The term of 16 years, by $107,551+. 



PERMUTATION. 

Art> J52. — PEnuuTATioH is the method of finding how many 
changes may be made upon the order of any given number of 

1 . How many changes can be made of the first three lei ters 
of the alphabet ? 



lensl? L What it poimubiUoii ot 
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The letter a eaii occupy but 1 po^tiou ; a and 6 can change 
places, and occupy 2 positions, ab and ba, 1x2=2. The three 
fctters, a, b, and e, can, any two of them, leaving- out the third, 
iiave two positions, 1 x2=2; consequently, when the third is 
taken m, there can he 1x3x3=6 positions, which may be 
expressed thus : ahc, acb, hae, bea, cha, cab. The same may 
be shown of any number of things. Hence, to find the num- 
ber of changes which can be made of any given niunher of dif- 
ferent things — 

RULE. 

Multiply all the terms of the natural series of numiers, from 
1 up to the given number, continually together, and the Utsl 
product will be the answer required. 

2. Christ Church, in Boston, has 8 bells. How many changes 
can be rung upon them ? 

1X2X3X4X6X6X7X8=40320 Ans. 

3. Six men met at a public house, and agreed to remain so 
long as they could occupy different situations at the dinner- 
table. How long did they remain, nnd what was the price o£ 
their board, at 25 cents for each dinner? 

. ( 120 days, 
^"^- 1 81080 board. 



POSITION. 

Arti 25i, — PosrrroiT teaches to find the true number by 
the use of false, or supposed numbers. It is of two kinds. 
Single and Double. 

Ar(. 251. — Single Positios is so called, because the true 
number is obtained by the use of one supposed number. 

1. A., B., and C. travelled. 0. p^d a certain part of the 
expense ; B. paid double, and A. treble the sum which 0. paid. 
The amount of their expenses was $60. What did each one 
pay? 

Suppose C.'s expense was |3 ; then, by the conditions of the 
question, B.'s expense was 8x2=$16; and A.'s 8x3=824 ; 



4. WhU ii BinEle Pc 



permutatioiBT 3. WbatliPoBlUon! 
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and the sum of their expenses $8+$164-$24=^8. As the 
ratios, in the true and supposed, nre the same, it follows, that 
the true sum of their expenses will have the same ratio to the 
1,rue expense of each individual, that the sujo of their supposed 
expenses has to the supposed expenses of each individual. 
Thus; 

4a : 8 : : 60 : 10, C.'s expense ; 

48 r 16 ; ; 60 ; 20, B,'s expense; and 

48 ; 24 : : 60 ; 30, A.'s expense. 

RULE. 

Suppose any number, and proceed in the opsration, as tkoaffk 
it were tke true ; then, aa Vie result of the operalion, or sum of 
the errors, is to tlie supposed number, so is the given number to 
the true number required. 

EXAMPLES. 



i=30 

60—50=10 income left: 

Then 10 : 60 i : 30 : ISO Arts. 
Or by fractions : -J^f, and J — f; then |+|.=|^, the in- 
come spent, and ^ remains=:$30 ; dien |=30x G=$i80, as 
before. 

3. A certa'T sum of money is to he divided between 5 men, 
in such a manner that A. shall have \. B. \, C. -^'^j, D. -^q, and 
E. the remainder, which is $40. What is the sum ? 

Am. $100. 

4. A schoolmaster being asked how many scholars he had, 
replied, if he had as many more, \ and \ as many moi-e, he 
would have U less than 99. How many had he ? Ans. 32. 

5. A man bought a horse, chaise, and harness for #216. 
The horse cost twice as much as the harness, and the harness 
one third as much as the chaise. What was the cost of the 
chaise? Ans. §108. 

6. What number is that whose -J, ^, -^, ^, \, and \ mate 
187? Am. 90. 
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7. A man being asked hia a^e, said, If you add to its double 
J. \, i, and -^ of my age, it wlli be 122. What was his age ? 

8. A certain sum of money is to be divided among 4 per- 
sons, in such a manner, tliat tlie first shall have ^ of ■§ of ^ ; 
the second ^Jj- of |J of 2 ; the third Jj of */ • *''^ fourth has 
$110. What is the sum divided ? Ans. $240. 

9. A. and B. having found a purse of money, disputed who 
should have it. A. said that J, tV- ^n*^ 5V <>'''' amounted to 
$3a, and if B. would tell him tiow much was in it, he should 
have the whole ; otherwise he should liave nothing. How 
much did the purse cont^n ? Ana. $100. 



DOUBLE POSITION. 

Art. 255. — Double Position teaches to discover the true, 
by the use of tu>o supposed numbers. 



I. Suppose two numbers, and proceed witk each according to 
the conditions of the question, as in Single Position, noting the 
error. The difference hetwten llie result and the given mm is 
the error. 

II. Multiply the first aupposition hy the second error, and 
the second suj^msition by the first error. 

ill. If the errors are alike — that is, both too great or both too 
tmall, divide the difference of the products bi/ the difference oftlie 

IV. If the errors are unlike — that is, one too large, and the 
other too small, divide ike sum, of the prodttets by the mm of 
the errors. 

0b8.-~TIu9 rule is founded on the supposition tliat tlie first error ia to 
the second as die difference between the true ami lirst supposed number, 
Is to the diiference between the true and seixaid supposed number. When 
this is not the case, the exact number cannot be obtained by tliis rule. 
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EXAMPLES. 

1. A man being asked what hia carriage cost, replied, If it 
had cost twice as much as it did, and $20 more, it would have 
cost S370. What was the cost of the carriage ? 

Suppose, first, $120 Having supposed 120, and pro- 

2 ceededwith it according to the con- 

"240 ditions ot the question, the result ob- 

20 tained is 260; then 3T0— 260=110, 

•^0 the first error. 

Suppose, secondly, $160 Then 870—340=30, the 



120 110 first error. 



110~30=:80)U0O0(l75 Aim. 

SO _ 

600 Proof, 175x24-20=370 
560 Verification, 110 : 30 : : 65 : 15 
4U0 110_65_11_11 

400 "30 ~I5~"T"~T 

The foregoing question may he thus solved ; Let x equal tho 
cost of the carriage ; then by the conditions of the question, 
21+20=370. 

Solution. 
a:=:cost of carriage 
2a!+2O = 370 
2j;=370 — 20=350 

2:j:=350=; then a:=— -c^ns Aas. 
2. A., B., and C. built a house, which cost $228. B. paid 
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$30 more than A., and C paid as much as A. and B. What 
did each pay ? t A. paid $42. 

Am. \ B. paid $72. 
( C. paid JlU. 

3. A. and B. have the same income. A. saves J of his an- 
nually, but B., by spending $120'' per annum more than A., at 
the end of (J years, finds himself $120 in debt. Whiit is their 
income, and ivhat does each spend anuuilly? 

( Their income 1400. 
Ans. J A. spends $300, and 
( B. spends $420. 

4. A man has two silver cups of unequal weight, having one 
cover to both, weighing 5 oz. When the cover is put on the 
less cup, it weighs double the grciiter ; when put upon tlie 
greater cup, it weighs three times the less. What is the weight 
of each cup ? a i "^^ '^*^' ^ ^■ 

''^"** ^ The greater, 4 oz. 

5. There is a fish whose head is 3 feet long, his tail is as 
long as his head and hiilf the length of his body, and his body 
is as long as his head and tail. What is the length of the fish ? 

Ans. 24 feet. 

6. A man being asked, in the afternoon, what o'clock it was, 
answered, that the time passed from noon was equal to -J- of the 
time to midnight. Required the time. 

An^. 20 minutes past 1 o'clock. 

7. A gentleman has two horses, and one carriage which is 
worth $100. If the first hoi'se he harnessed into the carriage, 
he and the carriage together will be worth three times as much 
as the second horse ; but if the second be harnessed into the 
carriage, they will be worth seven times as much as the first 
horse. What is the value of each horse ? 

Ans. $20 and $+0. 

8. A laborer was hired 60 days upon this condition, that for 
every day he wi-ought he should receive 3s. 4d., and for every 
day he was idle he should forfeit Is. &d. At the expiration of 
the tjme he received £3 153. How many days did he work, 
«nd how many days was he idle ? 

Am. \ He was employed 35 days, 
I and was idle 25. 
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ALLIGATION. 

Art. 260. — Alligation is the method of mixing two or 
more simples, «f different qualities, so that the composiiion may 
be of a mean, or middle quiility. 

When the quantities and prices of the simples are given, to 
find tlie mean price of the mixture compounded of them, the 
process is called 

A lil^I CATION MEDIAL. 

Art, 261. — 1. If I mix 8 lbs. of sugar, worth 10 cents a 
pound, with 10 lbs., worth 15 cents a pound, what is 1 lb. of 
tlie mixture worth ? 

Eight pounds, at 10 cents a pound, are worth 10X8=60 
cents, and 10 pounds, at 15 cents, are worth 15x10 = 150 
cents; then, 80-1-150=230 cents, the price of the whole 
mixture, and 8+10:^18 pounds, the whole mixture; then 
$2.30-^18 lbs.^I2| cts., the worth of 1 pound of the mix- 
ture. Hence the 

RULE. 

Multiply eaek quantity hy its price, and divide the sum of 
the products by the sum of the quantities. The quotient loill he 
tlte rale of the compound required. 

EXAMPLES. 

2. A grocer mixes sugar, 5 lbs. at 6 cts., 8 lbs. at 5 e(s., 
and 7 lbs. at 10 cts. alb. "What is 1 lb. of the mixture worth ? 

Ans. 7 cts. 

3. A farmer mixes 12 bushels of wheat at $1.75 a bushel, 8 
bushels of rye at %\, and 8 busheb of corn at 80 cts. a bushel. 
What is a bushel of the mixture worth ? Ans. $1.30. 

4. A goldsmith melted together 12 lbs, of gold, 21 carats 
fine, 8 lbs. 20 carats fine, 9 lbs. 22 carats fine, and 1 lbs. 18 
earats fine. Of what fineness is tho mixture t 

Ans. 20^ carats fine. 
6. A merobant raised 8 gallons of wine, at 4s. Id. pe- ([al- 
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Ion, -mth 10 gallons at 6s. 5d., and J2 gullom at 8s. id. per 

irallon. What is a gallon of the mixtiue worth ? 

'' Ans. Cs. Id. 

6. If 4: lbs. of t«i, at 6s. per lb., 8 lbs. at 5s.. and 6 lbs. at 
8s., be mixed together, what is 1 ib. of the mixture worth ? 
Ann. 4^ shillings. 



AIjI^IGATIOIT AtTEBNATE. 

Artt 262t — Allioa-tion Altehnate ii when the prices of 
the simples to be mixed, and the mean rate, are given, to find 
■what quantity of each is to be taken at a given rate. 

1. I have corn at 50 cents a bushel, and oats at 30 cents a 
bushel, which I would mix, so that the mixture may be worth 
40 cents a bushel. What quantity of each must be taken ? 

It is evident that equal quantities of each must be taken, for 
the price of the com exceeds the mean rate as much as the 
price of the oats falls short of it, which is 10 cents in each case. 
We find, also, that the whole 'mixture, which is 20 bushels, at 
the mean rate, 40 cents a bushel, equals the price of 10 bush- 
els of oats at 30, and 10 bushels of corn at 50 cents a bushel. 

RULE. 

I. Reduce the rales of all lite simples 1o the same denomina- 
tion, and write them in a column under each oilier, and the mean 
rate on the lefi hand. 

II. Connect the rale of each simple, which is less than the 
rate cf the compound, with one that is greater, and each that is 
greater wUh one that is less. 

III. Write the dijference betioeen each rale, and that of the 
compound against the numier with which it is connected. 
Then, if only one dijference stand against any rale, it will ex- 
press the relative quantity to le taken of that rate ; but if more 
than one, their sum vnll ei^ress that quantity. 

EXAMPLES. 
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that the misture is worth a> cents u busiiel. Wliat quantity 
of each does he take ? 



.40- 



_1 



By linking the price of the different simplea, as above, their 

3uantities are mutually mixed, and the portion taken of each 
epends upon the manner of Jinking them. Id the first opera- 
tion, the price of the wheat, which is greater than the mean 
price, is linked with the price of the 0!its, which is less. The 
price of the wheat is found to be as much greater than the 
mean rate, as the price of the oats is less ; therefore an equal 
quantity of each is Uiken. The same is tme of the com and 
oats. In the second operation, the price of the wheat is linked 
with the price of the. corn. The difference between the price 
of the wheat and the mean rate, is 65, and the difference be- 
tween the price of the corn and the mean rate, is 5. Hence, it 
appears that thu less the difference between the price of a sim- 
ple and the mean rate, tlie greater will be the quantity taken of 
that simple ; and the greater the difference the less the quantity. 
3. A merchant has teas at 12 cents, at 02 cents, and 57 
cents a pound, which he would mix, so that the mixture may 
be worth 67 cents per lb. What quantity of each must be 

Operation. Ihs. 

M-2 10 + 5-15 1 

67^2—1 5= .',}Aos. 



The correctness of the above operation may be ascertained 
thus: The cost of 15 lbs. at 72 cents, is $10,80, and the cost 
of 5 lbs, at 62 cents, is |3.10, and the cost of 5 lbs. at 57 
cents, is $2.85. Then the whole cost is Il0.80+t3.10 + 
J2.85=*10.75, which, divided by 25 lbs., gives the mean 
price, *16.75-r-25=67 cents. He'nce, it appeals that Alliga- 
tion Alternate is the reverse of Alligation Medial, and may 
be proved by it. 
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4. A grocer mixes wines at 29*., 24s., 22s., a 
Ion, so tliat the mixture is worth 234\ per gallon, 
of esuih sort does he take ? 

1 gal. at 29s, 

6 gal. at 24». , 

gMl. at 22s. -^^ -^ 

1 gal. at 17s, 
7 ga). at 29s. 

6 " (It 24s. 
" at 22s. 

7 " at 17s. 

As many different answers may be obtained to questions in 
ftis rule as tbere are modes of linking the prices of the sim- 
ples. Let the number of simples be what it may, and with 
how many soever each one is linked, since the price of one that 
is iess than the mean rate, is always linked with one that is 
greater, there will always bean equal balance of loss and gain be- 
tween the two, and consequently an equal balance on the whole. 

6. It is required to mix brandy at i2»., wine at 9s., cider at 
2s., beer at Is., and water at Os., per gallon, so that the mix- 
ture may be worth 7*. per gallon, what quantity of each 
nust be taken ? 

■ 13 gals, brandy. 



Art. 261. — When the composition is limited in quantity. 
RULE. 

J^ind the proportion of each quantity as be/ore ; then say. As 
the sum of the quantities is to the given quantity, so is each of 
t/ie differences to the required quantity. 



6. Suppose a mass of pure gold, a mass of pure silver, and 
a mass which is a mixture of gold and silver, each weighing 9 
oz. ; by immersing them in water, it is found that the quantity 
of water displaced by tite gold is 6 i by the silver 8, and by 
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the mixture 7. Whut part of the misture is gold, and what 
part silver? 



By a s m lar prohlen A cl raedcs detected tl e fraud of tl e 
artist employea fay H ero king of 83 acute to n ke h m -i 
crown of pure gold 

7. A d ug5 ht h la med c nes at 6rf Si 9d ad i I per 
02., and would form a compound of 1j oz wo tl 5^ p oz 
How m cl t a 1 rt n tie take 



!J oz. at 6d. 

n " Sd. 



9d. 
Lli " id. 

S. A goldsmith would melt togetlier gold of 13, of 14, of 
15, and of 21 cnrats fine, to form a composition of 35 oz. 18 
carats fine. What proportion of each must he take ? 
' 5 0f 13- 

Ans. i c. „ 1 - W^l'^t^ fills- 



5" 15 
L20 " 21 J 

9. £Iow many gallons of water, woi*th Os. per gal., must be 
ml:«ed with wine worth 12s. per gal., so as to fill a cask of 20 
gallons, and that a gallon of the mixture may be afforded at 
Bs. per sallon ? < ( 5 ffiil. wat«r. 

Arti 263i — When one of the simples is limited to a certain 
quantjtv. 

RULE. 

Ji'ind i!ie proportional quantities, or differences, as be/ore; 
tlien say, As tfie difference staJidinff ai/ainst the given qaait- 
tity is to the given quantity, so are the other dffereneea eever- 
al/ff to the several quantities required. 

EXAMPLES. 

10. A grocer mixes sugar at 9 cts., 12 cts., and 14 cts., with 
16 lbs. at 15 cts. How much of each sort must he take, that 
the. mixture may be worth 13 els. per lb. ? 
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-'4 against the given q^uantity. 

(2:8 lbs. at 9s. 1 
16 : : J 1 ; 4 '■ " 12s. } Ans. 



11. A grocer would mis flour, at S6, $5, $12 a barrel, with 
10 barrels at $11 a barrel. How much of each kind must he 
takj, that the misture may be worth $10 a barrel ? 

f 4 at $G I 
Ans. -! 2 at $5 [■ per barrel. 
( 8 attlS) 

12. How much water must be mised with 100 gallons of 
brandy, worth 7*. 6d. per gallon, to reduce it to 6*. 3d. per 
gallon 1 Ans. 20 gallons. 

13. A farmer would mix barley at 50 cents, oats at SO, with 
20 bushels of rye at 60 cents a bushel. How mucb of each 
sort must he taie, that the provender may be worth 40 cents 
per bushel ? . 1 60 bushels of oats, and 

" j 20 bushels of barley. 



suosECiriiAiiS. 

Art. 266> — This rule is principally used in measuring sur- 
faces and solids. Calculations are generally made in feet, 
inches, or primes, seconds, thirds, fourths, and so on. These 
subdivisions of the foot are made by a common divisor, 12, an 
inch being ^ of a foot, a second -jJj of an inch, or j^ of a 
foot, thus forming a descending series of a geometrical progres- 
aon, whose first term is I, and the ratio 12. Hence the term 
duodecima!. It is derived from the Latin word duodedm, which 
signifies twelve. Duodecimals, then, are fractions of a foot, as 
may be seen by the following : 



i. WlMtMSIbediviBioni 
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1' inch, or prime, is T j of a foot, 

1" second is ^ of -jij j-i^ 

I'" third is -^ of y'j of -^ j-J^ 



'' fourth if 



' T5 ^TSTTS 



Tlie marks ', ", '", '"', plac^'d over numbets, denote t\\^. de- 
nommation, and are callDd indices. In Multiplication of Duo- 
decimals, the denomination of the product is denoted hy the 
sum of the indices. That is, if inches be multiplied by inches, 
the product will be seconds; thus, 2'x2'=4". If inches 
be multiplied by seconds, the product will be thirds ; thus, 
2'x2"=4'", etc. 



12"" fourths make 1'" third. 

13'" thirds 1" second. 

12" seconds 1' inch, or ] 

13' inches, or primes 1 foot. 



MULTIPLICATION OF DUODECIMALS. 

Art. 267. — 1- How many square feet in a board, U feet 2 
nohea long, and I foot 4 inches wide.? 

^ .. Having written numbers of the same 

1 1 ^^ ' denomination under each other, as ia 

Multiplication of Compound Numbers, 
we commence with the feet in the mul- 
tiplier, and say, once ^ is y^, and 11 
feet multiplied by 1 is 11, Proceeding 
" Am. to the next figure in tlie multiplier, 
which is 4 inches, or -fj, we say, 4 times 
2 are 8, but 4 is j'v, and 2 is -^j therefore, j^X^'-^^j^ of 
a foot, or 8" seconds, which being less than I prime, we write 
it in the place of seconds, and pioceed to the next figure in the 
multiplicand, which is 11. Multiplying 11 feet by y^, we have 
II X^^=:f4=^ ^"^^^ ^' inches. Having writtfn 8 in the place 
of inciies, and 3 in the place of feet, we add the several par- 
tial products, and obtain 14 feet •10' 8", the answer. By ex- 
amining the foregoing operation, it will be seen, that the first 



14 10' 
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product, being the product of inches by feet, is iii;hes. The 
second product U the product of feet, and consequtntly is feet. 
The third product is the product of inches by inches ; the sum 
of the indices being two, it is 12thsofan inch. The fourth 
and last is the product of feet by inches, and is 12ths of afoot. 
Therefore, to multiply feet, inches, etc., by numbers of corre- 
sponding denominations, we have the following 



I. Write the eeveral denominations of ike multiplier under 
the eorreaponding deaorainations of l/te fnulliplieand. 

II. Multiply first the lowest denomination in the multiplicand 
by the highest in tM multiplier, obaervinff to carry 1 for every 
lifrom a lowar to a kiyher denomination. 

It ia to be remembered that the denomination of the product 
of two numbers is denoted by the sum of the indices. 

EXAMPLES, 

Art. 268. — 2. How many square feet in a marble slab, 5 
feet 7 inches in length, and 4 feet 8 inches in breadth '? 



ft. 26 0' 8" Ans. 
Duodecimals may also be written as decimal fractions, i 
serving to carry for 12 instead of 10. Thus, 



26.08 = 26 ft. 0' a" 

3. How many square feet in a room 15 feet 8 inches in 
length, and U feet 9 inches in breadth ? Ans. 231 ft. 1 in. 

4. What is the product of 15 ft. 2' S''X20 ft. 3' T"? 

6. How many solid feet ia a block i ft. 8' long, 3 ft. 6' wide, 
fflid 2 ft. 9' thick? A71S. 44 ft. 11'. 

23* 
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Oes. l.-The solid l^onidEi3 may be found by nmltiplying tbe length by 
iiui breudtli, and that product oy the thickness. 

6. How much wood in a load 9 ft. 8' long, 8 ft. T wide, 
and 3 ft. high? Am. 1 cord, 120 ft. U'. 

7. How niiiny square feet in a stock of 20 boards, 13 ft. 11' 
long, and 1 fE. T wide? Am. 440 ft. S' 4". 

8. How many feet of flooring in a room 30 feot 6 inches 
long, and 19 feet 5 inclies in widtli? Ans. S92 ft. 2' G". 

9. How much wood m a cubic pile, 12 feet 3 inches on each 
side, and what will it be worth at $4 25 per cord ? 

Ans. to the last, $ai.035, 

10. How many square yards in the walla of a room, 14 feet 
8 inches long, 11 ft. 6 inches wide, and 7 ft. 11 inclies high? 

Ans. 46 yds. ft. 0' 4" 10'" 8'^". 

11. How many cord-feet in a pile of wood 38 feet long, 7 
feet 2' wide, and 4 feet 7' in heiglit ? 

Am. 78 cord-feet, 0' l"9"^ 

12. How many cord-feel in a load of wood 8 feet long, 3 
feet tJ inches high, and 4 feet 5 inches wide ? 

Ans. 7 cord-feet, 1 1 solid feet 8 in. 

13. How much wood in a load 9 feet long, 3 feet 4 inches 
wide, and 2 feet 6 inches high ? 

■ Ans. 4 cord-feet, 11 solid feet. 

Obs. 9r-Many mecbamcs and avrveyois take dimensions in feet and de- 
cimal parts. Tliis method is prefmuMe, iiiasiu^ieli as by it the Ciilcula- 
tioDS of tho artificer are rendered more EUnple and easy. For such, it ia 
convenient to buve a rule, or scfde. four feet long, divided into feet, and 
each foot into ten equal parts. One foot, on one end of the rule, Bhould 
be divided into one hundred equal parts. The fbi'mer division will be 
lOtbs. and tlie latter lOOtl^ of a foot DitnensioDs taken by this rule are 
calculated the same as other decimal fractions. 

14. How many square feet in a board 20,5 in length, and 
1.8 in width? Ans. 36^. 

15. How much wood in a pile 40.5 in length, 5.4 in width, 
and 6.2 in hdght ; and what will it be worth at $3.75 a cord ? 

Ans. to the last, $39,724+. 

16. What will be the cost of a marble slab, 13.9 feet in 
length, and 2.1 feet in width, at $1,18 per square foot ? 

Ans. 134.444. 
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MISCELLANEOUS RULES. 



nii:NST7RATI0N. 



MENSURATION OF SURFACES. 

DEFINITIONS. 

1. A point is n email dot ; or, matheinaiically cooaiderad, ia that wMch 
has no pnrls, being of itself indivisible. 

3. A line liaa length, but no breadth. 

8. A suiH^cies, or surface, <^^eii also ar^o, baa length and breadth, 
but no tMcltneEjs. 

i. A solid lias length, breadth, and thickness. 

5. A right line is tha shortest 

thai can be drawn between two . .g 

points : ss AB. 

6. The inclination of two lines 
meeting one another, or the opening 



7. If a right line fail upon anotbc r 
righ. line, so as to indint to neithtc 
side, but make the angles on eai.li 
Bide eqaal, then those angles are 
called i^ht angles, and the hni. 13 
Biud to be perpendicular to the other 
line : as ABC, right angle. 
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S72 MENSUaATION OF 

10. A cirola is a, round figure 
bounded by a single line, in every 
part equaflj distant from oomo 
paint, which is called the centre. 

11. The circumfereooa or peri- 
>t dccie. ii tliB bounding 



pliery o 







12. the radius of a circle (AO) 
is a lint! dr.iwn from the centre to 
the circumference. Therefore, all 
ruilii of the same circle are equal. 

13. "Hie diameter of a cirele (AO) 
is a right tine drawn from one !:ide 
ot the circurafereuce to the otlier, 

Sisning throu)fh the centre ; and it 
Lvidea the etrcle into two eqmtl 
parts called seinicirclea. 

H. The circumference of every circle is suppo 
SSD equal parte, called de^eee ; and each degrei 
called minutes-, and each minute into 60 equal parta, called 
and these into thirds, etc Henee a aemicu-cte contains 130 degrees, mid 
a quadr^mt 90 degrees. 

16. An arc of ft circle (BCD) ia any part of the circumference. 

18. A chord (BD) is a right line drawn ftom one end of an are t« an- 
other, and is the measure of the arc. The clioid of an arc of 60 degrees 
is equal in length to (he radios of tlie circle of which the arc is a part 

n. The segment of a drcle is a part of a circle cut off by a chord. 

18. A sector of a circle (LOG) is a space contained between two radii 
and an arc less than a semicircle. 

19. Parallel lines (LO and BE) are such as are equally distant from 
each other. 



31. Aneq'iiLiteraltriangle(ABC) 
has its three sides ecjiiul in length 
to each other. (CE is tbe perpen- 
diculiu height,) 



33. A scalene triangle has three unequal aides. 

34. A right-angled triangle has one right angle. 

26. An obtuse-angled triangle lias one obtuse angle. 
36. An acute-angled triangle has all its angles acute. 
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nglos, are called obliqvte-iin"leil tri- 

I „ ^ □- — , -n wliich tiiB lower side is called the 

t^e, and the other two, legs. 

SB. In a right-fuigled triangle the longest side is called the hypote- 
nuse, and the other two, legs, or base and perpendicular, 
rhic — Thi> iiinu inrTfo iif r'rprv Monslo being added together, will BiDou^t to ISO 
e Busies uf a riglit-iuigied uluugle amouut to Vt 






ies.'the right aw^e behij alio ! 



SO. A square (ABCD) is a ligure 
onnded by four equal Bides, and 
lulaiuiiig four right angles. 



31. A parallelogram (EFGH) is 
a figure bounded by four sides, the 
opposite ones being equal, and the 
Migles tight 



83. A rhom'jns (JKLM) is a, fig- 
ure bounded by four equal sides, 
but has its angiee oblique. 

JN perpendicular height of a 
rhombus. 



33 A rhomboid (FFGH) is a 
figure boundeJ by four Bides tlie 
opposite ones being equal, but the 
angles obliquu 
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MENSl'RATION C 



35. A trapezoitl (ABCD) is a 
figure boundeii bj four bides, two 
of whicli are parallel, though of un- 
equal loiij^th^. 



36. A trapeze, or tr.ipedum, is a figure bounded bv four unequal sidus. 

ST. A diagonal is a line drawn between two opposite angles. 

38. Fievires which conskt of more tJian four sides are called polygons ; 
if the sides are equal to each otlier, they are called regular piiljjjcns, 
and aie sometinms named from tlio number of tlieir sidus, as pentagon, 
or hexagiin, a figure of five or six sides, etc. If the sides are uuequfd, 
they are cuUed irregular polygons. 

An irregular plane figure. Irregular plane ligure divided into 

triangles. 




(The dotted lii les represent a divbion into triangles.) 

an. Tlic .■irea of a fifruro is llie spnce contained between the bounding 
liiie!> of its surtice, without regnrd to tliickness. Ilie area is reekoned 
(o man; square indies, square feet, square yards, or square loda, etc. 
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MBNSUBATION OF aURFACiia. '415 

Art. 289.— To fi.id the area of a square, or parallelogram. 

RULE. 
Multiply the length by the breadth, or perpendicular height, 
and (he product mill he the area. 

1. How many square rods in a field 28 rods on each side ? 

28x28 = 784 rods, Aiis. 

2. What is the area of ft square field, one side of ivliich is 
25.35 chains ? Ans. 64-2,622 chains. 

3. Whst is the area of a field 30.5 chains in length, and 
24. S in width? Ans. 747.25 chfuns. 

4. How many square feet in a board 18.8 feet long, and 2.7 
feet wide? Am. 50.76. 

5. How many acres in a rectangulAr piece of ground, 64 
rods long and 24 rods wide ? Am. 1)|. 

Art. 370.— To find the area of a triangle. 
RULE. 

Multiply the jterpendieultiF 6y the b(ue, and one-half the 
product will be tlie area; or, multiply the base by liolflkeper- 
pf.ndicu.lar height, and the product will be t/ie area. 

1. What IS the area of a triangle whose base is 20 feet, and 
■whose height is 18 feet? 

18x20 = 300-2 = 180 feet, Ans. 

2. What is the area of a triJingle whose base is 55 rods, 
and its height 24,6 rods ? Ans. 67G.5. 

3 How many feet of hoards will it take fo cover the gable 
end of a bam, 38 feet wide, the heiglit from the beam to the 
top being I2.E feet? Ans. 237.5. 

When the three sides of a ti-iangle are known, the area may 
be found by the following 



Add together the three sides, and from half their sum eub- 
tract each side separately; multiply the half sum and the re- 
mainderx together continually, and the square root of the product 
will be the area. 

4. What is the area of a triangle whose three sides are 14, 
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MENSURATION OF SURFACES. 

14+12+8=34-^2= 17, the haU sum 



Rem. 3 X 5 X !)Xl7=22Go: then /2295=47.9+ rds. 



Art. 2M.— To find the area of a trapezoid. 

RULE. 
Multiply half the sum of the Iwo parallel sides hy the per- 
pendicular distance between them ; tlie product will he tlie area. 

1. What ia the area of a piece of land that is 30 chains 
long, 20 cliaina wide at one end, and 18 chiiins at the other? 

2i|J^ = 19, the !:alf sum of the two sides : 

tlien 19x30=570 chains, Ans. 

2. What is the content of a board, 10 feet long, 10 inches 
wide at one end, and 2 feet ten inclies at the otlier ? 

Ana. 181 feet. 

3. What is tlie area of a hall, 40 feet long, and at one end 
30 feet, and at the other 24 feet wide? Ans. 1080 feet. 

4. How. many acres in a farm 300 rods long, 80 rods wide 
at one end, and CO at the other? Ans. 131 acres, 40 rods. 

Art. 2T2. — To measure any irregular plane figure. 



RULE. 




The whole may he divided into trianyles, and 
separately. The snm of the area of the trianyles b 
area of the whole. 


measured 
Ml U Ih, 



The circumference of a circle is found hy calculation to be 
about 3^ times the diameter; or more accumtclv, by decimals, 
as 1 is to 3.1415, or as 113 is to 355, so is the dianieter to the 
circumference. Hence, if the diameter is given, to find the 
circumference, it may be found by multiplying the diameter 
hy 3l,or by 5.1416: or as 113 is to 355, so is the diameter to 
the circumference. 
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MENSURATION OF SURFACES. 277 

1. What is tlie circumference of a circle whose diameter is 
42 feet? 

42x3|=I32ft. ; or 42x3.1416 = 131.0472 feet; 
or 113 : 355 : : 42 : 131.946+ feet. 
By reversing the foregoing, the diameter may be found, the 
circumfereuce being ^ven. 

2. If the circumference of a circle be 132 feet, what is the 
diameter? 132-f-3|=42 feet, Ans. 

3. Suppose the diameter of a circular pond to be 121 rods, 
what is the circumference ? Arts. 380.28+ rods. 

4. If the circumference of a circular field be 198 rods, what 
is the diameter ? Ans. 63 rods. 

6. What is the diameter of a tree, whose circumference is 
9| feet ? Ans. 3 feet. 

6. If the circumference of the earth is 25000.8528 miles, 
what is the diameter? Ans. 7958 miles. 

7, The diameter of the earth being 7958 miles, what is the 
chcumferenee ? Am. 25000.8528. 

Art. 273.— To find the area of a circle. 



Multiply half the diajneter by half the circumfereiice ; the 
product will be ike arep. 

1. What is the area of a circular grove, whose diameter is 
147 rods, and circumference 462 rods? 

Ans. 462—2 x 147-^2=16978^ rods. 

2. What is the area of a circle whose diameter is 28, and 
the circumference 88 rods ? Ans. 616 rods. 

3. How many square rods in a circle whose circumference 
is 63, and the diameter 20 rods ? Aiis. 3 1 5. 

Art. 274. — The diameter given, to find the area. 

RULE. 
Multiply the sqiuire of the diameter by .7854, and the pro- 
auet will be the area. 

1. What is the area of a circle whose diameter is 28 rods t 

28 X 28 X. 7854= 615.7536 rods, Ans. 
2 What is the area of a circle whose diameter is 59 rods ? 
Ans. 2733,9774 rods, 
24 
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278 MENSURAnON OF SURFACES. 

Art, 27J.— The ci.-cumferencQ gi.-c;i, to fl-iJ tli? nron. 

RULE. 
MuUiphj the square of the drcum/erenee hy .07058, ami ike 
product will be ike arm. 

1. WUat is the area of a circle whose circumference is 46 
rods? 46x46x.079J8^168.39i28 rods, Aas. 

2. What is the area of a circle whose circumference is 44 
rods? Aiis. 154.0G08S rods. 

Art. 276.— To End the area of an oval, or ellipsis. 

RULE. 
Multiply ike lonffent and skorkst diameters together, and the 
product by .7854. The last product will he the area. 

1 . What is the area of an oval, wliose longest di:imetcr is 7 ft., 
and the shortest 5 ft. ? 7 X 5 X ,7854=27480 ft. Ana. 

2, What b the area, of an oval, whose longest diMmeter is 
15, and the shortest 13 feet? Aim. 153.153 ft. 

Art. 277.— To find tlie area of a globe, or sphere. 

RULE 
Mulltiiif the eircnmfcrence by Ike diameter. The product 
will be ike area 

1. Whit 13 the irea of a ^lobe, whose circumFerence is 44 
feet, and the diameter 14 ' 44 x U=G16 ft. Aiis. 

2. How mmv aquare niches in the surface of a bitli, 1 inch 
in diameter' Ann. 3.1416. 

3. How miny square miles in the surface of tlie earth, 
allowing Its circumference to be 25000 and its diameter 8000 
miles? -'inc. 200000000. 



Arti 278. — Otven the chord of an are, and its height, to find 
,!ie diameter of a circle, of which the arc is a part. 



Divide the sjiiare of half ike chord by the Iwigld, und the 
quotient, added to ike heigkt, will be ike diameter required. 
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HENSCRATION OF SUBFACEa. 




1. Given the chord, BD, 287, 
and the height, CE. 73 feet, to 
find the diameter, AC. 



Oj/eralion. 

287-^2 = 143.5, and 143,5= = 
205'J2.'.J.3, find 20562.25 -^78 = 2ii4, 
Riid 204 + 78 = 342, the required 
diameter. 

2. Given the chord 178, and the height 257 yards, to find 
the diiirautcr. Aas, 287.821 yards. 

3. Given the chord 843, height 648 Unks. 

Atis. 922.17 links. 

4. Gi^-en the chord 40, lieight 12 j'ards, to find the diame- 
ter. Am. 45j yards. 

5. Given the chord 6G0, height 45 links, to find the diame- 
ter. Am. 1787| links. 

Art, 219. — Given the radius and number of degrees in an 
arc of a. circlo, to find the length of the arc. 

RULE 

Mttlliply the radiut by tJie numher of degrees in the arc, and 



5^.0174533. 

Or find tke a 
vide by SCO". 



1. R«)uired the length of an 
arc, AC, of 57°, in a circle of which 
/lie radius, AB, is 38 feet. 



mlliplyit by the degrees, and di- 



Operation. 
.0174533 X 57 X 33=37.8038478 feet. Am. 

2. What is the length of an are of !S° 37', the radius being 
)8 yards? Arvt. 0174533 x 19''.ei7 x 98=33.553 yards. 

3. What is the length of an arc of 83" 24', radius .S2 poles ? 

Ans. 1 furlong, 6 poles, 3 vards, 6.72 inches. 

4. What is the length of aaajc of 150°, radiiis 19 ells? 

Ans. 49 ells, 27 inches. 



^b, Google 



5. What istlittlBTigthof anarcof 17=50', radius lYS miles S 
-4ns. 55 miles, 3 furlongs, 8 poles, 4J yards. 

Arti £t*9. — To find the area of a sector of a circle. 

RULE. 

I. If the hnglh of the arc be known, multiply half the arc ay 
the rmlius, or the arc hy half the radius. 

II. If the angle of the sector he gvBen,jini the length of the 
arc, and proceed as before. 

1. What is the area of a sector, of which the arc is '19, and 
the radius of the circle 47 yards? 

Am. '-^=39.5 and 39.5X47=1850.5 square yards, 

2. What is the area of a sector, of which the arc is 17 feet 
S inches, and the radius 22 feet? 

Ans. 191.583 square feet=21 yards, 2.583 feet. 
' ' ■' a of tt sector, of which the angle is 127" 

St? 

Ans. I rood, 32 poles, 4,845 yard . 



4. What is the area of a sector, of which the angle is 21" 
degrees, the radius 97 miles? Ans. 2216.95 miles. 

5. What is the area of a sector, of which the angle is 137° 
20', the radius 456 links? 

Ans. 2 acres, 1 rood, 38 poles, 21.9 yards. 

6. What is the area of a sector, of which the arc is 156 
feet, the radius 478 feet? 

Am. 3 roods, 16 poles, 28 yards, 6 feet. 



Art. 281 • — To find the area of a ring contained by two con- 
centric circles. 
Obs. — Concenlric means having the same centre, 

RULE. 

Multiply the sum of the diameters iy their difference, and 
that product by .7854, 
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1. Required the area of the ring 

ABC— DEF. of which the di^meWiis ,'-'.■-- -^ 

are 10 and C, or OC, 5, and OF, 3 ,'' , , ^vA 

feet. .' /' '9 \ 

Ann. 10 + 6 = 10, and 10—6 = 4, ■' -p. \ \ 

then I(ix4x.7a54=50.205e feet. ^\ I ! ] 

2. What is the area of a ring, of \ \. /' / 
whichthediameterEai-e72and48ft.? \ '~v^ -' /' 

ArM. 2^61.952 square ft. = 8 rods, ~'-,, ""3''" 

3. Required the area of a ring, of which the diameters are 
ai4 and iSO yards. 

Ans. 5 acres, 1 rood, 18 poles, 10 yards, 7.42 feet, 

4. What is the area of a ring, of wluch the diameters are 
246 and 228 inches ? Aas. 46 feet, 11 inches. 

Arl> 282. — To find the area of a space bounded on one side 
by a curte iir.e. 

RULE. 

Zet perpendiculars be erected upon tlie base, so numerous that 
the part of l/ie curoe between any two nearest to one another a/toH 
differ but tittle frwn a strai'jld line. Then add the perpendic- 
ulars at the extrsmitia of lk« base, if tJiere are any, and to half 
the mm, add the remaining perpendiculars. Multiply ilie sum 
by the base, aiid divide the product by the number of parts into 
lehick the bane is divided by l/ie perpendiculars : t/ie quotient 
will be the area, nearly. n 

1. Suppose the perpendiculiirs at 
the extremities of the base to be 10 
and 16, and the others to be 11, , 
14, 10, and the base to be 20 feet. ' I j 

Operation. ** " ^ 

—^—=13, and 13+11 + 14+16=54; and ^4x2U-^4=2'!0 
square feet, the area. 

2. A. curve-lined space meets the base at one of its estremi- 
ties, and the perpendicular at the other extremity is 9fi ; the 
other perpendiculars are 83, 70, 64, 51, 38, 25, and the base 
325 links. What is the area? Ans. 17596^ square lints. 

3. Perpendiculars were raised from the base to a curve ; those 
at the ends were 364 and 578, the others were 396, 418, 453, 
512, 554 links, and the hase 1260 links. What is the area? 

Ana. 5 acres, 3 roods, 22 poles, 4 yards, S.2 feet. 
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282 MENS0RATIOS OF SOLIDS, 

4. A curve meets tlie base at one estretmty ; the base is 2364 ; 
the perpeodiculiiT, at the other extremity, 758, and the others 
are 642, 687, fi24, 432, 417, and 3J5 links. What is the area? 
Am. 1119860^ links=ll acres, 31 poles, 23.S yards. 



MENSURATION OF SOLIDS. 

Art. 283. — The Messoratios of Solids includes the men- 
Buration of all bodies which have length, breadth, and thick- 

DEFINITIONS. 

1 ■ Solids are figures, liaving length, breadtli, imd tkidmeaa. 
3. A prism ia a BoUd, whose ends arc an^ plane figures, which are 
equal and similar, und its sides arc pariillelograrns. 

8. A cube is a square prism, having di sides, wliicli are all squares. 
i. A parallelopiped is a solid, having six rectangular sides, every op. 
posilc pair of winch are equal, and parallel. 

B. A cylinder ia a round prisio, Jiaving circles for its ends. 

6. A pyramid ia a solid, liaving any plane figure for a base, and ila 
sidea are triangles, whose vertices meet m a point at the top, called the 
Vertes of the pyramid. 

7. A cone ia a round pyramid, having a dronlar baao, 

8. A Bpliere ia a solid, bouniied by one continued convex surface, 
every point oi which is equally distant from a point within, called the 
centre. The sphere may be conceived to be formed by the revolution of 
a Bemidrcle about its diameter, wbicli remuins fixed. 

A hemisphere is half a sphere. 

9. The segment of a pyramid, sphere, or any other solid, is a part cut 
off the top by a plane, parallel to ilie base of (Jiat figure. 

10. A frustum ia the part that remains at the bottom after the seg- 
ment is cut o£ 

11. The sector of a sphere is 
■sphere, and of a cone, having t 
Tert«x in the centre of the sphere. 

1 2. The axis of a aoUd is a. line drawn from the middle of one end to 
the middle of the opposite end ; as between the opposite ends of a prism. 
The axis of a sphere is the same as a diameter, or a line passing tlu:ough 
the centre, and terniinatiug at tJie surface on both sides. 

13. The height, or altitude of a solid, is a line drawn from its Tertei, 
or top, perpendicular to its base. 
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Art. 284.— To find the solidity of a tube. 



MuUtpIy the length, breadth, and th.ckness together, and the 
product will be the area. 

1. If the length of one side of a cubical block be 14 inches, 
what is ifg solidity? 14 X 14 x 14=2744 inches, Ans, 

2. How maay cubical feet in a mound, each side of which 
ia 25.5 feet? Ans. 18581.375 feet. 

Art. 285. — To find the eolidity of a prism, or cylinder. 

RULE. 

Find iJie area of the end, and multiply it hy the length. The 
product will he the area. 

What is the solidity of a prism, the area of whose end is 
2.6 feet, and whose length is 13 feet ? 

2.6X10^41.6 feet, Ans. 

Art. 286.— To find the side of the largest stick of timber 
that can be hewn from a round log 

The circle, PEON, represents 
the end of a round stick of timber ; 
ABCD, a circumscribed square, 
and PEON, an inscribed square. 
It will be perceived that the square 
ABCD is double the square ; 
PEON. But the square ABCD 
is equal to the square of PO, tlie 
diameter of the circle; but PO 
is eq ual to Pa+oO-Po+aE. ___ 
Now Pa+oE'^PE=, the side of » 
the largest inscribed square. Hence the 

KULE. 

Extract the square root of double the square of half the di- 
ameter at f/iB smallest end of the stick, for the side of the stick 
when squared. 

1. What will be the side of the largest stick of square tim- 
ber which can be hewn from a round log, 18 inches in diame- 
ter at the smallest end ? ^____ 

Vox9x2= 12.727+ inches, Ans. 
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2. The diameter of a log at tlie sniallcHt end is 24 inches. 
What will be the side of the largest stick of limber that can be 
hewn from it? Ans. 16.97+ inches 

Art. 287. — To find the solidity of a pyramid, ft cone. 

RULE. 

MuUi'pJy Ike area of the base by one third of the he ght, and 
ife product will he the area. 

1. What is the contents of a cone, whose height is 21 feet, 
and the diameter of the base 9.5 feet ? 

fl.5X 9,5 X.7854X 21-^3=496,176 feet, Ans. 
1. How many solid feet in a cone, whose height is 48 feet, 
and whose diameter at the base is 13 feet? 

Ans. 2123,7216 feet. 
Art. 288. — To find the solid contents of a globe, or sphere. 

RULK. 

Muiiiply the cube of the diameter Jy .523G, or multiply the 
square of the diameter hy one sixt!t of the circamf eren.ee. 

1, What is the sohdity of a ball, 9 inches in diameter? 

8X9X3x.o236=381.7044, Ans. 

2. Wliat is the solidity of a globe, whose diameter is ] 3 
inches? Am. 1150.3492 inches. 

Art. 289. — To find the solid contents of the segment of a 
sphere, the height and base of the segment being given. 



To three times ilte square of the radius of the base of the aeg 
menl, add the square of the height, and multiply this sum by the 
height of the segment, and this product liy .5236. 

How many cubic feet are there in a coal-pit, the diameter of 
whose base is 103 feet, and whose height is 9 feet? 

Ans. 37877.0931. 



GAuaiNa. 

Art. 290.— Gaugiko is the art of measuring all kinds of 
vessels, such as pipes, hogsheads, barrels, etc. 
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WEASUHING GRAIN, 



Add the square of the head diameter to the square of the 
htng diameter; multiply the sum hyihe length, and the product 
by miifor ale gallons, or by .0017 for leine gallms. 

1. What is the contents of a cask, whose diameters are 18 
and 26 inches, and its leiigtli 38 inches ? 

28X26 + 18X18X 38=38000 ; then 3e000x.0017=64.6 
wine measure. 38000 X .0014;=53.2 gallons, beer measure. 

2. How many wine gallons will fill a cask 50 inches in length, 
bung diameter 38, head diameter 30 inches ? 

Am. 199.24 gallons. 



BXEASURIITG GRAIN, ETC 

Art, 29i. — When the grain is heaped in the form of a cone. 
RULE. 

Measure the perpendicular height of the heap, and also the 
slanting height, from the top to the floor, in inches; then multi- 
ply the difference of the squares of those two heights by the per- 
pendicular height, and thit product, by .0005. The last product 
will he the contents in bushels. 

1. Ho'W many bushels in a parcel of wheat heaped in the 
form of a cone ; the perpendicular height being 40 inches, and 
the slajiting height 90 inches ? 

Thesqnareof 90=8100 
The square of 40=1600 

6500 difference of squares. 
40 perpendicular height, 
260000 
.0005 
130.0000 bushels, Ans. 

2. What number of bushels in a conical heap of rye, the 
perpendicular height being 35 inches aad the sknting height 
65 inches? Ans. 52.5 bushels. 
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MuKply ihe difference of the squares oftJie heights ly one 
Jtai^ of the perpendicular height, and this product by .0005. The 
result viill be lite cmitents in bushels. 

1. How many bushels of oats are in a heap, the perpendic- 
ular height being 30 inclies, and the slanting jieight 60 inches ? 

Am. 20.25 bushels. 

2. How many bushels of beans are in a heap, the perpendic- 
ular height being 25 inches, and the slanting hciglit oO inches ? 

Art. 293> — When grmn is heaped in the comer of the bam. 
RULE. 

Mulliply the difference of the squares of llie heights hy one 
fourth of the perpendicular height, and this product by .0005. 
The result will be the contents in bushels. 

1. Required the number of bushels of grain heapd in the 
comer of the bam ; the perpendicular height being 40 innhea, 
and the slanting beight 70 inches? jlns. le.fl. 

2. How many bushels of barley in the comer of a box, i>ii> 
perpndicular height being 24 inches, and Die slanting height 
36 inches? Ans. 2.16 busheb. 



TONHAQE OF VfiSSELS. 

CAHPENTEltS' RULE. 

Art. 294. — For single-decked vessels, multiply the IcTtgth 
and breadth at the main beam, and depth in the hold, together, 
and divide the product by 95, and the quotient is ihe tons. Bui 
for a double-decked vessel, take half of the breadth of ihe stain 
beam for the depth of t/ie hold, and proceed as before. 

1. What is the tonnage of a siii"le- decked vessel, whos* 
length is 67 feet, breadth 24 feet, and depth 1 2 feet ? 

Am. 20m tons. 

2. What is the tonnage of a double-decked vessel, whosff 
length is 80 feet, and breadth 30 feet ? Am. 378-ly tons. 

GOVERNMENT RULE. 
"If the vessel be double decked, take the length thereof from 



^b, Google 



MECHANICAL POWERS. 287 

Ike fore part of the main stem to the after part of the stem-post, 
aboEe tlie upper deck; the breadth thereof at Ike broadest part 
above the tiudn wales, halfofichieh breadth shall be acanmted 
llie depth of such vessel, and then deduct from the length three 
fifths of the breadth ; multiply the remainder by the breadth, 
and the product by the depth, and divide this last product by 
95. the quotient whereof shall be deemed the true contents, or 
tonnage of such ship or vessel; and if such slop or vessel be 
single decked, take the Itmgth and breadth, as above directed, 
deduct from the length liiree fifths of the breadth, and take the 
depth from the under s'de of the deck plank to the ceiling in the 
hold, and then maUiply and divide as aforesaid, and the quo- 
tient shall be deemed Ike tonnage." 

1. What is the government tonnt^ of a single-decked ves- 
Bel, whose length is 90 feet, breadth 40 feet, and depth in the 
hold 12 feet ? Ans. 333^, tons. 



MECHANICAI. POWERS. 

Art. 295i — That body which communicates motion to an- 
«ther, is called a power : the body which receives the motion is 
called the weight. 

The mechanical powers are six : the Lever, the Wheel and 
Axle, the PuJley, the Screw, the hidtned Plane, and th« 
Wedge 



OF THE LEVER. 

Art. 298,— The lev 

moveable about a fixed 

called its fulcrum, or pn 

is, in theory, conside;ed 

flexible Ene, without 

There are several kinds of lever used in mechanics. 

common kind is that which is here shotvn. 

It is a principle in mechanics, that the power is to the 
weight as the velocity of the weight b to the velocity ol the 



^b, Google 



288 OF THE WHEEL AND AXLE. 

Art. 297.— To find ivhat iveighl may be baknced by a 
given power. 

RULE 

As the distance between ike body to he raised, or balanced, and 
the fulcrum, or prop, is to the distance hetvteen the prop and Uie 
point where the powei- is applied, so is the power to the weight 
which it wUl balance. 

1. If a man, weighing lOO lbs., rest on a lever 10 feet long, 
■wiat weight will he balance on the other end, supposing tna 
prop tj> be 1 foot from the weight ? 

1 :9::160:I440!hs. Am. 

2. If a weight of 1440 lbs. were to be raised by a lever 10 
feet long, the prop being 1 foot from the weight, what power 
must be applied to the other end, to balance the weight ? 

Ans. 160 lbs. 

3. At what distiince from the prop miist !i power of 160 lbs. 
be applied, to balance 1440 lbs., 1 foot from the prop ? 

Ans. 9 feet. 

4. At what distance from a weight of 1440 lbs. must a prop 
be placed, so that a power of 160 lbs., applied 9 feet from the 
prop, may balance it '! Ans. 1 foot. 



OF THE WHEEL AND AXLE. 

Art. 298,— I'he wheel and axle 
are here represented nith the 
weight attached to the circumfer 
enee of the axle, and the powet 
applied to the cucumfufnce of 
the wheel The principle of the 
lever is emplojed m the wheel 
and i\li- 

RULE 

As the diamettr of tJie axle rs 
to the diameter of the wheel w ja 
ike power applied to the wheel to 
the weight suspended on Ike axle 

1. If the diameter of the aile 1x> 6 i n-lie^ ind tli it of th" 
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wliecl be 60 incnes, what weight applied to the wheel will 
balance 10 lbs. on the axle ? 60 : 6 : ; 10 : lib. Ann. 

2. If the diameter of the wheel be 60 inches, what must be 
the diameter of the axle, so that 1 lb. on the wheel 
ance 10 Iba. on the axle ? Ans. ( 

■3. If the diameter of the axle be 6 inches, what must be the 
diameter of the wheel, so that 10 lbs, on the axle mii;^ balance 
1 lb. on the wheel? Am. 60 inches. 



lay bal- 



THE PUDIiEY. 

Arl. 299:— The pulley u 
small wheel, moveable about its 
axis by means of a cord, which 
passes over it. 

Wlien the axis of a pulley is 
fixed, the pulley only chaiiges 
the direction of the power ; if 
moveable pulleys are used, an 
eqmlibrium is produced, when 
the power is to the weight as 
one to the number of ropes ap- 
plied to them. If each movea- 
ble pulley has its own rope, each 
pulley will be double the power. 

Art. 500.— The number nf 
moveable pulleys and the power 
given, to find what weight may 
be raised. 

RULE. 

Ag 1 is lo ttiiice the mimber of ntoveable puUeyn, so is (A« 
potner to ike weight. 

Obs. — Keveree iha rule, to find the power. 

1. What weight would balance a power of 45 lbs., applied 
to a cord that runs over 3 moveable pulleys ? 

2, If a cord, which runs over 2 moveable pulleys, be at- 
tached to an axle 3 inches in diameter, the wheel of the axle 
being 28 inches in diameter, and a power of 10 lbs. be escrted 

25 
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at the civcumfiircnee of tlie wheel, what weight would b« 
raised under the pulleys ? 

ThiLS. 3:28:: 10X3X2:560 lbs. Am. 




OK THE SCREW. 

Art. 301.— The -orewis a sjii 
ral threid or gioo^t, tut round 
a cylindei, and everywhere mi 
king the same an^k with the 
length of the cylinder 

The power is to the wnsrht 
which is to be raised as the di 
tance between two contiijuoiia 
threads of the screw is to the cir 
cumference of a circk deai,nbed 
by the power apphed it the end 
of the lever 

RULE. 

Multiplif twice the length rf ike Uier hi/ 3 1416 uhck will 
give llie cirewmference o/ the eirde , then hay as lie circumjtr- 
taee is to tfie dixtanee between the threads of the screm, so is the 
weight to lie raised to the power which will raise it. 

1. The threads of a screw are 1 inch asunder ; the lever, by 
which it is turned, is 30 inches long, and the weight to be 
raised is 1 ton=2240 lbs. What power must be applied to 
turn the screw ? 

30x2— 60, and 60X3.1416=188.496 mchea, the circum- 
ference. Then 188.496 : 1 ; : 2240 : 11.88 lbs. Ans. 

2. If the lever be 30 inches, the circumference of the circle 
described by the power 188,496, the threads of the screw 1 
inch asunder, and the power 11.88 lbs., what weight will be 
tmsed ? Ans. 2240 lbs. 

3. If the weight be 2240 lbs., the power 11.88 lbs., and the 
lever 80 inches in length, what is the distance between the 
threads of the screw 1 Ans. 1 incli, 

4. If the power be 1 1.88 lbs., the weight 2240 lbs., and the 
threads 1 inch nsiiader, what is the length of the lever ? 

Ans. 80 inches, newly. 
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INCUNBD PLANE. 




Art.S02.— An inclined plane 
is a plane which makes an acute 
angk with the horizon. 

To find the power that will 
draw a weight up an inclined 
plane. 



As the length of the plane is to the perpendicular heit/kt of 
ike plane, so is the weight to the power. 

1. An inclined plane is 40 feet in lengtli, and 8 feet in per- 
pendicular height. What power is sufficient to balance a 
waght of 2000 pounds 1 Am. 400 lbs. 

2. A certain railroad, 200 rods in length, has a perpendicu- 
lar elevation of 20 feet. What power is sufficient to sustain a 
train of cars weighing 100,000 pounds * Ans. 606^. 



THE WEDGiC 

Art. 303. — The wedge is composed jf two inclined planes, 
whose bases ace joined. 

When the resisting forces, and the power which acts on the 
wedge, are in equihbrium, the weight will be to the power as 
the height of the wedge to a line drawn from the middle of 
the base to one side, and parallel to the direoiion in which the 

' ■' ff force acts on that side. 



Art. 304.— To find the flfi-ce of the wedge 
RULE. 

Ag tJte breadth, or thickness, of the head of tkt wedge, is to 
one of its slanting sides, so is the power which oci* against its 
head, to the force produced at its side. 

Suppose 100 lbs. to be applied to the head of % wedge, 2 
inches broad, and 20 inches long, what force would be effected 
on each side ? Am. 1000 lbs. 
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393 MATHEMATICAL 

MA THEMATIC All PROBLEMS. 

Art. 305.— PnoB. I, The sura and differencB of two num- 
bers given, to find those numbers. 
RULE. 

Subtract the difference from the sum, and divide (he re- 
mainder hy 2. The quotient mil be the smaller number. They<. 
add the given difference to the smaller number,, and this sum 
will be the larger number. 

EXAMPLE. 

An assemWy of 344 persons is convened in two rooms, one 
of which has 142 persons more in it than the other. How 
many are in eacli? 

Operation. 

344 — 142=202 ; then 202-^2=101 persona, in one room; 
then 101 + 142=2*3, in the other. 

Art. S06.— Pros. II. The sum of two mimbers, and the 
difference of their squares given, to find those numbers. 

RULE. 

Divide the difference of their squarrs hy the sum of the num- 
bers, and the quotient irill be their diffn-ence. We l/ien hut/e 
their sum and difference, to find eack mimher, by Prub. I. 

E^^AMFLE. 

A. and B. played at marbles, hn>uiff at fir^t 14 each; hut 
aft«r playing several games, B, having lost some of his, would 
not play any longer, and it was found that the difference of 
tbe squares of what each then had, was 336. How many did 
B. lose ? 

Thus 336^14 + 14=12 difference; 14=haif sum, and 
12-H2=6=:iialf difference. Then ]«l+6^20, A. retired with; 
and 14—6=8, B. retired with i then 14-8=6,- B. lost. 

Art. SOT. — PROB. III. Tlic difference of two numbers, and 
the difference of their squares given, to find those numbers. 

RliLE. 
Divide the difference of their squares by the difference of their 
nnmbers, and the quotient will be tlidr 3um ; then proceed by 
Prob.!. 
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Said William to John, Father gavo me $12 moru than he 
gave Charles ; and the difference of the sijuarea of our separ- 
ate parceb is 283. How much did he give each? Thus, 
288^12 = 24, the sum; then 24—124-2=6; then 12 + 6= 
$18, William's share ; and 12— 6=$6, Charles had given him. 

Art. 308.— Peob. IV, The sum of two numbers and their 
quotient given, to find tl 



Add I to the quotient, and by this sum divide the sum of the 
two numbers : this will give the less Kianber. Subtract the less 
number from the mm, and you will obtain the greater number. 

EXAMPLES. 

1, Divide 100 into two such parts, that if the greater be 
divided by the less, the quotient will be just 30. 

Ojieratimi. 
Thus lOOH-aO+l^SsV the less part; then 100—3^=: 
96|y, greater. 

2, The sum of A. and B.'s ages is 45, and if you divide A.'s 
by B.'s the quotient will he 4. What is the age of each ? 

Ans. A, 'a 36 years ; B.'s years. 
Art. 309. — Pros. V, The difference of two nurabers, and 
the quotient given, to find those numbers. 

RULE. 

The differynee of the two numbers divided by ike quotient 
less 1, icill be the less number. Add the less number to the 
difference, and you will have the greater number. 

A greyhound, in pursuit of a hare, ran three times as fast 
as the hare, ai^ when he overtook the hare he had run 30 
rods more thaRhe. How many rods did each run ? 
Operation. 

30^3 — 1=13 rods, the hare ran; then 15+30=45 rods, 
the greyhound ran. 

Art. 310. — Prob. VI. To find the true weight of any quan- 
tity when weighed- in each scale of a balance, whose beam is 
unequally divided. 

lb* 
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MATHEMATICAL 



RULE. 

Tahe the square root of the product cf the different teeighia, 
for the true weight. 

A parcel of sugar weighs in one scale 25 )bs. ; in the other 
30 lbs. What was its true weight? 

^25X30 = 27. 856. 

Art. 311. — Prob. VII. The hasc and perpendicular given, 
to find the hypoteause. 

RULE. 

The square root of the sum of Hie squares of the base and 
lar will be the hypotemise. 



This rule is illustrated by the following figure. 
If the base of a right-angled triangle be 9 feet, and the per- 
pendicular 12, wliat La the hypotenuse 1 




Art. 812.— Prob. VIII. 
perpendicular and hypotf 
find the perpendicular. 



Given the base anc[ sum of the 
of a right-angled triangle, to 



From, the square of the sum subtract the square of llie base, 
and divide the remainder by twite the sum, and the quotient vnll 
he the perpendicular. 
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A tree, 100 feet in lieigbt.is broken off — the top of the tree 
reaches the graund 30 feet from the bottom, wliile the part 
broken off rests on the stump. How hlgli from the ground 
■was it broken offl Am. 45j feet. 

Art. 313. — PnoH. IX. Given the base and the difference of 
the hypotenuse and perpendicular of a right-angled triangle, 
to find the perpendicular. 

RULE. 

From the square of the base subtract the square of the given 
difference, and divide the remainder by twice the difference. 

If tlie base of a right-angled triangle be 30 feet, and the 
difference of the other two sides 6 feet, what is the length of 
the perpend iculitr 1 Arte. 72 feet. 

Art. 314.— PitOB. X. To find the diameter of the earth, 
from the known height of a distant mount^n, whose summit is 
just visible in the hoiizon. 

RUtE. 

From the square of the distance, divided fry the heiffkl, sub- 
tract the height. 

The highest point of the Andes is about 4 miles above the 
bed of the ocean. If a straight line from this touch the sur- 
face of the water at the distance of l78i miles, what is the 
diameter of the earth ? Ans. 7940, 

Art. 315. — Prod. XI. To find the greatest distance at which 
a ^ven object can he seen on the surface of the earth. 

RULE. 

To the product of the height of the olgecl into the diameter of 
the earth, odd the square of the height ; and extract the square 
root of the sum. 

1, If the diameter of the earth be 7940 miles, and Mount 
Etna 2 miles high, how far can it be seen at sea? 

Ans. 126+ miles. 
V7940X2+2= = 126. 

it which an object can be seta is increased 



^b, Google 



2fl6 MATHEMATICAL PROBLEMS. 

2. A man standing on a level with the ocean, has his eye 
raised Sj feet above the water. To what distance can. he see 
the surface ? Arvs. 2|. miles. 

Art. 316.— PROB. Xir. To find the height of an object at 
sea, or on the surface of the earth, having only the distance 



Froin the given distance, take the distance tckich the elevation 
of the eye above the mrfoee wilt give, foand bif the last problem ; 
then divide the square of the remainder by i/ie diameter of the 
earth, and the quotient will be the hfight required. 

Art. 317. — Pjiob. XIII. To find the contents of squared 
timber. 

RULE. 
Multiply the mean breadth hy the mean thickness : the prod- 
act, multiplied by tlie length, will give the contents. 

Required the contents of a log, the length 24 feet 6 inches, 
mean breadth 1 foot 1 inch, and mean thickness 1 foot 1 inch. 
Ans. 28 feet 9 inches 6'" 

Art, 3I8> — Pkob, XIV. To find the contents of round timber. 

COMMON RULE. 
Take one fourth of t/ie nteangirt, and square it, and multiply 
it by the length, for the contents. 

Obs. — 1. Tapering timber should be divided into pieces of eight or ten 
feet long, and these part3 should be computed separately, and added. 

2. In order to reduce the tree to suth a circumference as it would baye 
irithout its bark, a deduction is generally made of } or j of an inch for 
every foot of quarter-girt for young oak, asb, beech, etc. ; but 1 , or even 
1} inch, must be allowed for old oak, for every foot of quarter-girt. 

3. lie common rule gives the contents too smalt, by 3 feet on every It 
feet of contents ; yet it is aniversally used in practice, being originally in- 
troduced in order to compensate the purchaser of round timber for the 
iraste occasioned by equanng it. 

Rule II. — Take one f/th of th^ girt, and sqtiare it, and mul- 
tiply by twice the length, for the contents. 

1. Required the contents of a tree 24 feet long, and its ^rts 
at the ends 14 and 2 feet ? 

Ans. 96 feet, by the common rule ; the true content is 
122.88 feet. 
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2, How much timber in a tree 18 feet long, and its t 
girt 5 feet 8 inches ? 

Ans. Common rule, 36 feet Ij inch; tni» content, 4 
2 inches 10" 6'". 



LEVELliISG. 



An. 319,— PROB. I. To find the difference in the height of 
l)Vo pliices, by luvulUng rods. 

RULE. 

Set up the levelling rods perpendicular to ike horizon, and at 
equal distances from, tlie spirit level ; observe the points where 
Vie line of level strikes tlie rods before and behind, and measure 
the heights of these points above the ground; level in the same 
manner, fiom the second station to the third, from the third to 
the fourth, etc. The difference between, the sum of the heights at 
the back stations, and at the forward stations, will be the differ- 
ence between the height of the first station and the last. 

If the stations are numerous, it will be expedient to place 
the back and forward heights in separate columns in a table, 
as in the following eiam^e. 

Back bdghts. Forebs^hts. 

F^U IdcheB. r«4l. iDcbes. 

1st observation, ..52 75 



Difference, . . 2 

If the sum of the forward heights is less than the sum i 
the back heights, it is evident that the last station must \ 
lugher than the first. 

Art. 320.— Phob. II. To find the difference between tl 
true and apparent level, for any given distance, 

Obs — 1. The true level is a cuTte, which eilher coincides with, or 
parallel to, the suriace of water at rest. 
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2. The apparent leeel la a, slraiglit line, leliiph is a tanijent to the tnio 
level, at the point whore the obseryation is made. 

3. The ditference between the trae and the apparent level is nearly 
equal to the squavo of the didtituce, divided by the diameter uf the earth. 

1. What is the difference between the true and apparent 
level, for a. diatiiiice of one English mile, supposing the earth 
to be 1940 miles in diameter ? 

Ans. 7.98 inches, or 8 idches, nearly. 

2. A tangent to a certain point on the ocean strikes the top 
of a mountiun 23 miles distant. What is the height of the 
mountain? Ans. 352 feet. 



FHILOSOFHIOAI. FROBI.i:iVIS. 

Art. 321. — PROB. I. To find the time in which pendulums 
of different lengths would vibrate, that which vibrates seconds 
being 39.2 inches. 

The tune of the vibratious of pendulums are to each other, as fha 
square roots of theic lengths ; or, their lengths are as the equares of their 
times of vifarationa 

RULE. 

As the square of one second is to the square of the time in 
seconds irt which a pendulum would vibrate, so is 89.2 inches to 
the length of the required pendulum. 



1. Required the length of a pendulum that vibrates once in 
8 seconds. 1' : 8" : : 30.2 in. : 2508.8 in.=209;^ ft. Aiis. 

2. How often will a pendulum vibrate, whose length is 100 
feet? Atis. 5,63+ seconds. 

Art. 322. — Prod. II. By having the height of a tide oa the 
earth given, to find the height of one at the moon. 

RULE. 

As ike cube of the moon's diameter, multiplied hy its density, 

is to the cube of the earth's diameter, multiplied by its density, 

10 is the /leiffhi of a tide on tlie earth, to the height of one at the 



^b, Google 



PHILOSOPHICAL PROBLEMS. 209 



EXAMPLE, 

The moon's diameter is 2180 miles, and its density 4-94; 
tlie earth's diameter is 7964 miles, and its density 400. If, 
then, by tlic attraction of the moon, a tide of 6 feet is raised 
at the earth, what will he the heigbt of a tide raised hy the at- 
traction of the earth at the moon? Ans. 236.8+ feet. 

I. If the diameters of two globes be equal, and their densi- 
ties (Afferent, the weight of a body on thdr surfaces will be as 
their densities. 

II. If their densities be equal, and their diameters different, 
the weight of a body will be as ^ of their circumferences. 

III. If their diameters and densities be both different, the 
weight will be as |^ of their scmidiameters multiplied by their 
densities. 

TABLE. 

Sun 100 883246 441623 294415 

Jupifer 94.6 89110 44583 29723 

Saturn 67 70042 39521 2G347 

Earth 400 7964 3982 2r>5i 

Moon 494 2130 1090 720 

*rt. 323.— Prob, III. To find how far a heavy body will 
fall in a given time, near the surface of the earth. 

Obs.— Heavy bocUes, near ihe aiirfece of the eartli, fall 16 feet in 1 
second of time ; and Uie velodUeR (hey acquire in falling are an tlie 
equares of the times ; therefore, to find the distance any body will fall in 
a given time, we adopt tlie following 

KULE. 
As 1 second is to the sqaare of the time in seconds thai the 
body is falling, so is 16 feet to the distance infeet, that the body 
willfiill in tlie given time. 

How far will a leaden bullet fall in 8 seconds ? 

I': 8=:: 16 ft.: 1024 ft, := Ans. 

Art, 324.— Prod. IV. The velocity given, to find the space 
fallen through, to acquire that velocity. 

RULE. 

Divide the veloeitij hy 8, and the square of tlie quotient will 
be the distance fallen throagh to acquire that velocit!/. 
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300 rHiLosoPiiicAL phoblems. 

1. The velocity of a eaiinoii-biill is 42+ feet pt.r seconi 
Fi'om what height must it fall to acquire that velocity ? 

Jm. 2809 feet. 

2. At what distance must a body have fallen to acquire the 
velocity of T024 feet per second ? Jnj. 3 miles, 644 feet. 

Art. 323t — PaoB. V. Tlie velocity given per second, to find 
the time. 



1. How long must a body be fiilling to acquire a velocitv of 
304 feet per second ? Ans. J seconds. 

•Z. How long roust a body be falling to acquire a velocity of 
864 feet per second? Ans. 27 seconds. 

Art. 326.— Pbob. VI. The space tliroiigh which a body 
has fallen, given, to find the time it has been falling. 

RULE. 

Divide the nquare root of the space fallen through ly 4, and 
the quotient witl be tlie time in which it was falling. 

How long would a ball be falling from the top of a tower, 
300 feet Jiigh, to the eiirth ? Ans. 1^ seconds. 

Art. S2J. — Prob. VII. The time given, to find the space 



Multiply the time hy 4, and the square of the product mil be 
the space fallen through in the given time. 

1. What is the difference between the depth of two wells, 
into each of which, should a stone be dropped at the same 
instant, one would reach the bottom in 5 seconds, and the 
other in 3 ? 

5X4 = 20, and 20x20 = 400: then 3 X4 = !2, and 12 Xl2 
= 144 I then 400—144=256 ft. Ans. 

2. A ball was seen to fall half the way from the top of a 
tower in tjie last second of time. How long was it in descend- 
ing, and wha: was its height before its descent 1 

Ans. 180.488+ feet. 
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Art. 328.— Prob. VIII. To finil tlie velocity, per Kccond, 
with which a heai-y body will begin to descend, at any dis- 
tiince from the earth's surfoce, 

RULE. 

As the square of ilie earth's eemidiameler is io 1 /eel, so ta 
tlie square of any other disto,nce from the earth's centre, in- 
versely, to the velocity with which it begins to descend per second. 

With wliat velocity per second will a bail begin to descend, 
if raised 3000 miles above the earth's surface ? 

As4000 X4000 : 16 : : 4^00+3000 x 4000 x 3000 : 5.22449 

And if the height is required, and the velocity ^ven, thus, 
as 16 : 4000 x 4000 : : 5.22449 : 49000000, and ^49000000— 
4000 = 3000 miles, Ans. 

Art. 329.-PRC 

fallen through, g'l 

RULE. 

Multiply the space fallen through by 64 ; then multiply the 
square root of this product by the weight, and the product is the 
momentum, orf>rce with which it will strike. 

There is a monument 64 leet high Supposing it stone, 
weighing 4 tons, should fall from its top to the earth, what 
would be its force, or mjmentum ' Ans. 573440 lbs. 

That is, it would strilie the earth with more force than the 
weight of two hundied and fift^ tons 

Art. 339.— Pbob X To find the magnitude of any thing, 
when the weight is known. 



Divide Ike loeiglit hy the s))eciJ'C gravity found in the table, 
and the quotient will be the magnitude sought. 

What is the magnitude of several fragments of clear glass, 
whose weight is 13 ounces ? 

13^2800=.005 of a cubic foot; and .005X1728=^8.640 
cubic inches, Ans. 
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TABLE, 

Showiaff the specific ffravily of several solid and fluid hodiei, 

in Avoirdupois Weight. 

a weight compared with pure, or 



Fli tian. rendered n 

rndhatninered... 

Ve-y fiiie Gold. .... 

atsndardGold 

Moidra^ Quid 

OuineaOoId 

Quicksilver 

Fine Silver 

Standard Silver.... 

Rose Copper 

Copper. 

Plate Brass 

Sleel.... 

Caat Brass 






ik Tin . . 



Live Sulphur 
Nitre 
AlnKister 
Diy Ivory 



Cast Iron. . . 

Lead Ore 6800 

Copper Ore 3775 

Diamond S4O0 

Crystal Glass 3160 

Wliite Marble 2707 

Black " 2704 

Rook Crystal 2668 

Green Glass 2620 

ClearGlnas 2600 

{Flint. 2683 

Pavii^. 2B70 

C^nla. 25G3 

Free 2352 Inflammable Ajt 0^*9 

Art. 331.— Pkod. Xr. The bulk and weight of any body 
{^ven, to find its specific gravity. 
RULE. 

Divide the weig/itr by the bulk, and the quotient is the specific 
graffiti/. 

Suppose a piece of marble contains 8 cubic foet, and weigha 
1353^ pounds, or 21656 ounces. Wli;it is its specific gravity ? 

216j6-i-8=2707, the specific gravity, as re(iuired by the 
table. 



Huni.tn Blood 

CoivB Milk 

Sea Water 

Pure Witar 

Red Wme 

Oil of Amber 

Proof "ipints 

Dry Oak 

Olive Oil 

Loose Gunpowder 

Spuits of 1 urpentine 

Alcohol or pure spirits 

Flm and Ash 

Oil of Turpentine 

Dry Cnb-tree 

Ether 

"While Pme 

Sasaa&na Wood 

Cork 

Common Au' 

Inflammable Ajt 
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ASTRONOMICAL PROBLEMS. 

Art. 332.— Pkob. I. To find the dominical lutter for any 
year in the present century, and also to find on what day of tlie 
week January will begin. 

RULE. 

To the given year add its fourth part. Tweeting the fractions ; 
divide this sum by 7 ; if nothing remains, the dominical letter is 
A ; but, if there be a remainder, subtract, it from 8, and l/ie 
residue will show the dominical letter, reckoning 0=4, 2=5, 
3=(7, 4=A 5=E, 6=F, 1=0. These letters idU also 
«Aow OB what day of the week January commences. For, when 
A is the dominical Utter, January begins on Sunday ; lohen 
B is the dominical letter, January begins on Saturday; C be- 
gins it on Friday ; D begins it on Thursday ; E on Wednts- 
day ; F on, Tuesday ; Q on Monday. 

1. Required the dominical letter for 1625. 
4)1825 8— 6=2=B, dominical letter. 

— .. As B is tbe dominical letter, January will 

7)2281 begin on Saturday, and the second day will he 

3^ — 6 the Sabbath, 

2. Kequired the dominical letter for 1842. Ans. B. 

3. Required the dominical letter for 1837. An%. A. 

4. What is the dominical letter for 1801 ? Ans. D. 

5. What is the dominical letter for 1845 ? Ans. E, 
Art. 333. — PftOB. II. To find on what day of tbe week any 

given day of the month will happen. 

RULE. 

Find by the last prMem. the dominical letter for the given 
year, and on what day in January will be the first Sabbath; 
and the corresponding days in the succeeding months will be as 
follows : Wednesday for February ; Wednesday for March ; 
Saturday far April ; Monday for Mo^ ; Thursday for June ; 
Saturday for July ; Tuesday for August ; Friday for Sep- 
teniber j Sunday for October ; Wednesday for November ; 
Friday for December, ffaiiing found the day of the week for 
any day in the month, any other day may be easily obtained, as 
may be seen in thefothuring example. 
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1. Let it be required to ascertain on what day of the week 
will be the 25th day of September, 1842. 

The dominical letter for 1842 is B ; therefore, the 2d of 
January will be the Sabbath ; and, by the above rule, the 2d 
of February will be Wednesday; the 2d of March will be 
Wednesday ; the 2d of April will be Saturday ; the 2d of May 
will be Monday ; the 2d of June will be Thursday ; the 2d of 
July will be Saturday ; the 2d of August will be Tuesday ; 
the 2d of September will be Friday. If the 2d be Friday, the 
9tb, 16th, and 23d will bo Fridays. And if the 23d be Fri- 
day, the 24th will be Saturday, 'he 25th will be the Sabbath, 
the day required. 

2. On what day of the week will be December 8. 1849 ? 

Ans. Saturday. 

3. On what day of the week will happen July 4, 1857 ? 

Arui. Saturday. 

4. On what day of the week were you bom ? 



OF BAX.LS AND SHEI.I.S. 

Art. 3S4. — An iion ball, 4 inches in diameter, weighs 9 
lbs., nearly ; and a leaden one, 4j, weighs about 17 lbs., and a 
pound of gunpowder measures about 30 cubic inches. 

Given the diameter of an iron ball, to find the weight, and 
the converse, 

KULE. 

Divide Ihe cube of the diameter hy 7 J ; the quotient will be the 
weight in pounds. Miiltiply the weight hy 7^. The cube root 
of the product will be the diaraeie;: 

1 . What is the weight of an iron ball, of which the diameter 
is 3j inches? .ins. 3.5 -hIJ— 6.0293 lbs, 

2, What is the diameter of an iron ball which weighs 24 lbs, ? 

An^. ^2ix1^=-^no.6=5.547 inches diameter. 

3. What does an Iran ball weigh,, whose diameter is 5.5 
inches ? Am. 23.3965 lbs, 

4, What is the diameter of an iron ball weighing 48 Iba ? 

Ans. 6.968 inches. 
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6. What does an ii-on ball weigh ivhose diameter is 4.i 
inches? Am. 13.683 Ibs- 

6. What is the diameter of an iron ball which weighs S' 
lbs ? Am- 6.349 inches. 

Art. 335i — Given the diameter of a leaden ball, to find it 
weight, and the c 



Divide the cube of the diameter by 4^: the quotient will he 
the weight in lbs. Multiply the weight by i^: the -^ of tin 
product will be the diameter in inches. 

1. What ia the weight of a leaden ball, whose diameter is 
4.25 inches? Ans. 4^^-^4^=17.069 lbs. 

2. What is the diameter of a leaden hall which weighs 3fl 
lbs.? Ans. 5.45 inches. 

3. What is the weight of a leaden ball, of 4.6 inches i\ 
diameter? Ans. 21.63 lbs. 

4 What is the diameter of a leaden bail weighing 48 lbs. 3 
Ans. 6 inches. 



PILING OF BAIiI.8. 

Arti 336t — Bails and shells are piled up in horizontal 
courses, upon a base of the form of an equilateral triangle, or 
of a square, or of a recUingk. The number of balls in a row . 
diminishes, till, in the two first forms, it ends in a single ball, 
and in the last in a single row. The number of rows is equal 
to the number of balls in the lesser side of the under row. 
The number in the top row of a rectMgrular pile is one more 
than the difference between the length and breadth of the 
bottom row. 

Art. 357.— PaoB. I. To find the number of balls in a tri- 
angular pile. 

RULE. 

Multiply the number of balls in a side of the bottom row by 
that number increased by 1, and again by that number increased 
by 2 : thprodtKt, divided by 6, will be the number ff balls in 
the pile. 

2fi* 
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OF CATTLE. 

Required the number of balls in it triangular pile, of wliicb 
each side of the base contains 30 balls. Ans. 4060. 

Art. 538.— PnOB. II. To find the number of halls in a 
square pile, 

HrrLE. 

To twice the mimber of balls in a side <rf the bottom, add 1, 
and multiply the sum by Ike nwnher in that row, and by that 
number increased by 1: the product, divided by 6, will give the 
number qfballs in thepile. 

Let the side of the bottom row of a square pile contain 20 
balls. How many balls are in the pile ? Ans. 2870, 

Art, 339< — Prob. III. To find the mimber of balls in 9. 
rectajigular pile. 

RULE. 

From, 3 times the number m the length of the bottom row, 
increased by I, sublract the number in the breadth, and m«((i- 
ply the remainder by the breadth, and by the breadth increased 
by \: the product, divided by 6, unll i/ive the number of balls 
in thepile. 

Suppose the number of balls in the length of a rectangular 
pile to be 59, and in the breadth 20, what is the number in 
the pile? Ajis. 11060. 

Art. 310.— PaoB. IV. To find the number of balls in an 
incomplete pile, 

RULE. 

From the number of balls in the complete pile subtract the 
number in the pile that is wanting, both computed as before : the 
remainder is the number in the incomplete pile. 

Required the number of bails in a rectangular pile of 15 
courses, tbe numbers in the bottom row being 60 and 25. 

Ans. 14590. 



TO FIND THE WEIGHT OF CATTLE. 

Art. 311. — Take the girt behind the shoulder, and the 
length from the fore part of the sho alder- blade to the but- 
tock, both in feet. Multiply the square of the girt by 4 times 
the length, and divide by 21. Multiply tliis quotient by 16, 
and it will ^ve the weigbl of the four c^uartersf nearly. 
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Obs. — The four (juartere are liUle moie tliati ^ the whole 
weight. The skin weighs nciirly -fg, and the tallow very 
nearly ^. 

What will the four quarters of an ox weigh, whose girt is C 
feet inches, and length 6 feet 10 inches. 

Am. 6Px23^-H21xl6 = 751+lhs. 



MISCELI.ANEOUS QUESTIONS. 

Art. 342. — 1. What is the product of 2*. dd., multiplied 
by 2s. Qil. '>. Ans. £f^. 

2. Purchased a book for 15 cents, and sold it for 18. What 
did I gain per cent, ? Ans. 20 per cent. 

8. Sold a book for 18 cents, and gfuned 20 per cent. What 
did it cost me ? 

4. Purchased a book for 15 cents ; sold it so as to gain 20 
per cent. What did I get for it ? 

5. If i of f of ^ of f of f of a vessel be worth £3l8. how 
many dollars is ^ of it worth? Ans. $9450. 

6. Apersonowningf of a ship, sold f of his share for 13750. 
What was the whole ship worth ? Ans. $15000. 

I. What is the sum of the third and half third of 3s. id. ? 

Ans. Is. Bd. 

8. How many solid feet in a stick of timber 1 7 inches square, 
aad 6 feet 5 inches long? Ans. 12 ft. 1517 in, 

9. A man owning J of a farm, sold i of his sliare for $245. 
What was the value of the farm ? Ans. $1 225. 

10. A. holds B.'s note for $2000, dated June 1st, 1825, OD 
which are the following endorsements, via ; 

Received Sept. 1st, 1825 

Dec, 10th, 1825 

Apr. 20th, 1826 

July 1st, 1826 

Jan, 10th, 1827 

Mar. 25th, 1827 

How much remains due June 1st, 1827 ? Ans. $1767.228. 

II. What principal, st 5 per cent., will amount to 1726 in 
ft years ? Ans. $500. 
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12. What principal will gain $150, in 1 year, at 6 per cent, ? 

Jn.i. $2500. 

13. What is the present worth of $590, due 3 yeiirs hence, 
discounting at 6 per cent, ? Aits. §500. 

14. What is the present worth of$200; SlOO payable in 2 
months, $50 in 3 months, and $50 in 5 months, discounting at 
4 per cent.? Ans. *198.01. 

15. A note of $500 amounted to $725 in 9 yeai^. What 
was the rate per cent. '} Ans. 5 per cent. 

16. In what time will £420 amount to £520 16s. at 3 per 
cent. 1 Ans. 8 yesrs. 

17. What wi!l ^1350 amount to in 3 years, at 5 per cent., 
compound interest? Ans. $1562.793. 

18. A. has 150 gallons of wine, which he will sell at 7s. 3d. 
per giiUo.i, ready money, but in barter he will have 8*. per 
gallon. B, has linen at 3s. 6d. per yard, ready money. How 
must B. sell his linen per yard, in proportion to the bartering 
price of A.'s wine, and how many yards will be equal to A.'s 
wine ? [ Bartering price, 3s. I0\^d., 

( and 310 yards 2 qrs. S+nails. 

19. A merchant bought hats at 4s. each, and sold them at 
4s. 9d. What was the gwn in laying out £100? 

Ans. £18 15s. 

20. A merchant bought 10 tons of iron for £200. The 
freight and duties amounted to £25, and his own charges to 
£8 6s. 8d. For how much per pound must he sell it to gain 
20 per cent. ? Ans. 3d. per lb. 

21. Sold a watch for £50, and by so doing loit !7 per cent., 
whereas I ou^ht to have cleared 20 per cent. How much was 
it sold under its real value ? Ans. ^22 5s. Ojif. 

32. Four men trade in company. A.'s stock was ISGO; B.'s 
$1040; C.'s$1200; their whole stock was $3200. They gained 
in two years a sum equal to twice their stock, and $160 moie. 
What was D.'a stock, and what was each man's share of th? 
gaiat rD.'a stock, $400. 

A.'s gain, $1148, 
Ans. < B.'s " $2132. 
C.'s " $2460. 
.D.'s " $820. 
23. A., B., and C. trade in company. A. put in $20, B. 
t30, and C. asum unknown. The gain was $36, of which $16 
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was C.'s share. What was C.'s stock, and what was A.'s and 
B.'sgain? ( C.'s stock, $40. 

Ans. ) A.'s giiin, $8. 
( B.'s " $12. 

24. Wliat is the square root of 42-J? Ans. 6^. 

25. What is the mean proportional between 24 and 96 ? 

Ans. 48. 

26. A certain general has an army of 5625. How many 
must he piace in rank and file, to form them into a square ? 

Ans. 75. 

27. Arrange 10952 men in such a manner that the number 
in rank may be double the file. 

Ans. T4 in file, and 148 in rank. 

28. There is a circle, whose diameter is 4 inches. What is 
the diameter of a circle 3 times as large? Ans. 6.923+. 

29. Two boats start on a river at the same time, from places 
300 miles apart ; the one proceeding up the stream is retarded 
by the current 2 miles per hour, while that moving down the 
stream is accelerated 2 miles per hour ; both are pi-opelled by 
by a steam engine, which would move them in still water 8 
miles per hour. How far from each starting- place will the 
boats meet? Am. 112^ miles from the lower place, and 187^ 
miles from the upper place. 

30. There are 3 circiiiar ponds ; the diameter of the less is 
100 feet ; the area of the greater is 3 times the area of the 
less. What is its diameter ? Ans. 173. 2+. 

31. What is the superficial contents of one side of a cubical 
stone, containing 474552 soUd inches ? Ans. 6084 inches. 

32. If a cube of silver, whose side is 4 inches, he worth £S0, 
what is the side of a cube of like silver, worth 4 times as much ? 

Ans. 6.349 inches. 

33. The height of a tree standing on the bank of a river is 
75 feet ; a line reaching from the opposite shore to the top of 
the tree is 256 feet long. What ia the breadth of the river ? 

Ans. 244.7+ feet. 

34. If a pipe 6 inches in diameter will discharge a certain 
quantity of water in 4 hours, in what time will 3 pipes, each 
4 inches in diameter, dischat^e double the quantity ? 

Ans. 6 hours. 

35. Two men start from the same place and travel, one south 
V6 leagues, the other east 45 leagues. How far will they be 
apart f Ans. 88,3+ leagues. 
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36. What is the side of a cubical mound, containing 5832 
solid feet? Ans. 18 feet. 

37. If a ball, 6 inches in diameter, weigh 32 lbs., how much 
will a ball of the same metal weigh, whose diameter b 3 inches ? 

Atui. 4 lbs. 

38. The side of a cubical bos is 2 feet. What is the side of 
a bos which will conKiin three times as much ? 

AjiS. 2 feet 10|- inches. 

39. A refiner mixed 3 ibs. of gold, 22 carats line, with 3 
lbs. 20 carats fine. What was the fineness of the mixture ? 

Ans. 2! carats. 

40. How many gallons of water must be put to wine, at 3s. 
a gallon, to fill a vessel of 100 gallons, so that a gallon of the 
mixture may be afforded at 2s. Gd. per gallon ? 

Ans. 16J gallons. 

41. If 12 bushels of oats, at Is. Gd. per bushel, be mixed 
with barley at 2». 6d., rye at 3s., and wheat at 4b. per bushel, 
how much barley, rye, and wheat must be mixed with the 12 
bushels of oats, that the mixture may be worth 2s. 9rf, per 
bushel? Ans. 12 bushels of each sort. 

42. A man travelled 6 miles the first day, 9 the second, in- 
creasing- each day's journey 3 miles. He travelled 61 days. 
How many miles did he travel the Jast day ? 

Ans. 186 miles. 

43. If 100 pears be placed in a right line, 1 yard asunder, 
bow many miles will a man travel, to pick them and carry them 

1 at a time to a basket placed 1 yai'd from the first pear ? 

Ans. 5 miles, 1300 yards. 

44. Suppose 550 men are in n garrison, with provision suffi- 
cient to last them 9 months. How many must depart, that 
their provision may last them 1 1 months ? Atu. 100. 

45. If a man labor for me 16 days, when the price of labor 
is $1.25, how long must I labor for him, to requite the favor, 
when the price gf labor is 75 cents per day? Ans. 26^ days. 

46. The third part of an army were killed, the fourth part 
were taken prisoners, and 1000 fled. How many were in this 
army ? Am. 2400. 

47. An ignorant fop, wanting to purchase an elegant house, 
met with a facetious gentleman, who told him he had one 
which he would sell him on the following very reasonable 
terms, viz ; that he should give him 1 penny for the first door, 

2 for the second, 4 for the third, and so on, doublbg the price 
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of eacb door, wliich were 36 in number. " It is a bai-giiin," 
excliiimed the simpleton, "and here is a guinea to bind it." 
What did the house cost him ? Am. £28633 1 ] 53 Is. 3d. 

48. A., B., and C. would divide SIOO between them, so that 
B. may have $3 more than A., and C. $4 more th;m B. What 
is each man's share ■? ( A.'s S30. 

Ans.) B.'s S33. 
I C.'s $37, 

49. Divide £^i() among 3 men, in such a mannei that the 
fii-st shall have 3 times as much as tke second, and the third 
4 times as muck as the first 1 I 1st, £03|. 

Ana. \ 2d, £24. 
( 3d, £255. 

50. A person having a certain number of dollars, siiid, if a 
third, a fourth, and a sixth of them were added, their sum 
would be $45, How many dollaiB liad he ? Ans. S60. 

51. What number is that which, being multiplied by J, the 
product will be 15f-? A/ts. -Jl. 

52. What number is that from which, if you subtnict ^ of 
itself, the remainder will be 12 ? Ans. 20. 

53. What part of 25 is | of a unit ? Ans. J^, 

54. What number is that which, being multiplied by |, the 
product will be ^? Ann. |, 

55. If f of a farm be worth £3';40, what ia the whole worth? 

Alls. £9013 6s. erf. 

56. A father dying, left his son a fortune, A of which he 
spent in 6 months; ^ of the remainder lasted liirn 12 months 
longer, wlien he iiad £348 left. What sum did he receive ? 

Ans. £1284 18s, b^^d. 

67. A young man received §210, which was J of his elder 
brother's fortune, and 3 times tiie elder brother's fortune waa 
J the father's estate. What was the value of the estate ? 

Ans. $1800. 

68. A man has 80 shillings to divide among his lahorers, 
consisting of an equnl number of men, women, and boys. To 
every boy he gives 6rf., to every woman 8rf., to every man Is. 
4rf. How many were there of each ? Aiig. 32. 

60. Suppose a man p:iy to his laborers, men, women, and 
boys, £7 17«. 6rf. ; to every boy he gave 6J., to every woman 
8rf., and to every man lOd, ; for every boy there weie 3 wo- 
men, and for every woman there were 2 men. How many 
were there of each ? Ans. 15 boys, 45 women, and 90 aien. 
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60. A gentleman bought a horse, a chaise, and harness, for 
£S0 ; the lioree cost twice as much as the chaise, and the har- 
ness balf as much as the horse. What was the cost of each ? 

i Horse, £30. 

Ans. } Chaise, £15. 

( Hameaa, £15. 

61. Divide $1000 among 3 men, in such a manner that aa 
often as the first has 83, the second shall have ^5, and the 
third $8. ( 1st, $187.50. 

Arts.) 2d, $312.50. 
I^Sd, $500.00. 

62. A. can do a piece of work in 10 daj-s ; D. can do the 
same in 13 days. In wliat time will both working together 
do the same work? Ans. 5^| days. 

G3. If 6 lbs. of pepper he worth 13 lbs. of ginger, and 19 
lbs. of ginger he worth 4| lbs. of cloves, and 10 ]bs. of cloves 
be worth 63 lbs. of sugar, at 10 cents per pound, what is the 
vuliie of 1 owt. of pepper? Am. §38.23. 

64. A tradesman increased his estate annually one third, less 
$!?00, which he spent ia his family. At the end of 3i years 
he found that his estate amounted to !t30284. What had he 
at first? Alls. gl35ol,75. 

63. A person wants a cylindrical vessel, 3 feet deep, which 
shall liold twice as much as another 28 inches deep, siiid 46 
inches in diameter. What must be the diameter of tlie re- 
quired vessel ? Ans. 57.373 inches. 

66. How long must be the tether of a horse which will al- 
low him to graze quite round an acre of ground ? 

jliis. 30i yards. 

67. What number is that which, being increased by its ^, ^, 
and 5 more, the number will be doubled ? Ans. 2u. 

68. A man, after having spent ^ and ^ of his money, had 
£26f left. How much had he at first ? Am. £160. 

69. A vessel has 3 pipes ; the first will fill it in ^ of an 
hour, the second in J of an hour, and the third in ^ of an hour. 
In what time will all running together fill it ? 

Ans. ^ of an hour. 

70. A. and B. employed equal sums in trade. A. gained 
a aura equal to J- of hia stock ; B, lost S225 ; then A.'s money 
was double that of B's. What was each man's stock ? 

Ans. $600. 
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71. There is a certain number, | of which exceeds J by 6. 
What is that number? Am. 80. 

12. If $60 be divided between 4 men in such a proportion 
that the first shall have J, the second ^, the tliird. ^, and the 
fourth ^, what will each receive ? C 1st, $21 jV- 

Ud, 121 J. 
[4th, 10}f|-. 

73. A., B., C, and 0. spent 35 shillings at a reckoning, 
and being a little dipped, agreed that A. should pay ^, B. ^, 
C. j, and D, ^. What does each pay, in this proportion ? 

(A. 13s. 4d. 
j„, \ B.10S, 
']C. OS. sd. 
D. 5*. 

74. The wheels of a chaise, each 4 feet high, in turning 
within a ring, moved so that the outer wheel made two turns 
while the inner made one, and their distance from one another 
was 6 feet. What were the circumferences of the tracks de- 
scribed by them? , j Outer, 62.8318 feet, 

■ "j Inner, 31.4159 feet. 

75. A., B., and C. traded in company, and giuned £850, of 
wbicb A. took a certain sum ; B. took 4 times as much as A., 
and C. 8 times as mush as B. What were their respective 
shares of the gain ? ( A, 'a gain, £9 9s. 2i(. l^-^qr. 

Am. \ B.'s gain, £37 16s. Orf. OUqr. 
( C.'a gain, £302 I4s. Orf. -^^grs. 

76. A gentleman divided his fortune among his sons, giving 
A. £9 as often as B. £5, and C. £3 as often as B. £7. C.'s 
dividend was £1537|-, To what did the whole estate amount ? 

Ans. £11583 8.9. lOi/. 

77. If ^ of f of ^ of A ship be worth f of ^ of \^ of the 
cargo, valued at £1000, what was the value of both ship and 
cargo? Am. £1837 12s. IjYt*'- 

78. Three men purchiiae a lot of land in company. A. paid 
j, B. I of the whole, and C. paid £256. How much did A, 
and B. pay, and what part of the land had C. ? 

( A. paid £597 Gs. 8d. 
Jjis. } B. paid £C40. 
( C.'s share, j^ 

79. A gay fellow soon got the better of i of his foriimi,. 
He then gave £1500 for a commbsion, and his profusion coa- 

27 
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314 MISCELLANEOUS QUESTIONS. 

tinned until he liad but £450 left, which he found to he just 
I of his money, after purchasing his commission. What waa 
Uis fortuneat first? Am. £3780. 

80. A. and B. are on opposite sides of a cireular fii^ld, 208 
rods in circumference. They start botli at the same time to 
go round it, and go the same way, A. goes 22 rods in 3 
niinut«s ; B. goes 34 rods in 3 minutps. How many times 
will B. go round the field before he will overtake A. ? 

Ans. 17 times, 

81. How high above the earth must a man be raised to see 
J of its surface "l* Am. One diameter high, 

82. The girt of a vessel round the outside of the hoop is 22 
inches, and"the hoop is 1 inch thick. What is the true girt of 
the vessel? Ans. 15f. 

83. The hour and minute hand of a watch are exactly to- 
gether at 1 3 o'clock. When are they next together ? 

Ans. 1 h. 5 m. 2Ty\ s. 

84. Three men trade in company till ihey gain £120. The 
sums put in were in such pvoportion, that as oft«n as A. had 
£y of the gain, B. liEid £7 ; and as often as B. had £4, C. had 
£6. What was each man's shiire of the gain? 

( A.'s. £2G 13s, id. 
Ans. ] B.'s, £37 6s. 8d. 
I C.'s, £58. 

85. A. and B. cleared by an adventm'e at sea 45 ptuineas, 
which was £33 per cent, upon money adventured. With this 
gain they agreed to purchase a genteel horse and carriage, 
which they were to use in proportion to their sums adventured, 
which waa found to be 11 to A. as often as 8 to B. What 
money did each adventure? . ( A. £104 4s, 2i^<l. 

^""^ \ B. £75 15.y. StV- 

86. A military officer drew up his soldiers in rank and file, 
h>ivi ,g the number in rank and file eqmd. On being reinforced 
with three times his li.'st number of men, he placed them all in 
the s ime form, and then the number in rank and in file was just 
double what it was at 6rst. He was again reinforced with three 
times his whole number of men ; and, after placing the whole in 
the same form as at first, his number in rank and in file was 40 
men each. How manv men had he at first ? 
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87. A general disposing his army into a square battalion, 
found he had 23 1 over and above, but increasing each side with 
one soldier, he wanted 44 to fiO up the square. Of how many 
men did his army consist? Ans. 19000. 

68. There are 3 horses belonging- to different men, employed 
to draw a load of salt from Boston to Lowell for $9.50. A.'s and 
B,'s horses are supposed to do -J- of the work, A.'s and C.'s j^, 
B.'s and C.'s \\. They are to be paid proportional Uy. What 
U each man's share of the gain? { A.'s, ii3.288-r^. 

Ans. \ B.'s, 4.384y%. 
( C.'s, 1.826|i. 

89. A., B., and C. are to share £100, in the proportion o( 
J-, \, and J, respectively ; but C. dying, it is required to divide 
the whole sum properly between the other two. 

. J A.'s share, £57 2s, lOjrf. 
' \ B.'s share, £42 lis. IftJ. 

90. There is an island 50 miles in circumference, and 3 men 
Start together to travel t)ie same way round it. A. travels J 
miles a day, B. 8, and G. 9. When will they all come together 
agmn, and liow far will e<ich travel ? 

91. A man died leaving $1000 tJ> be divided between his two 
sons, one 14 and the other 18 years of age, in such a manner that 
the share ot each being let, at 6 per cent, interest, should amount 
to the same sum when they should arrive at the age of 21. 
What did each receive? 

. j The eldest. |546.153-f. 
■^''*- \ The youngest, «453.84tH-. 

92. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him IJJl she has been up 45 seconds. She scuds away 
at the rate of 10 miles an hour, and the dog, on view, makes 
after, at the rate ol 16 miles an hour. How long will the course 
hold, and what space will be run over from the spot where the 
doe started ? , ( 971 seconds. 

^ ^"- i 2288 tat. 

93. There is a circular field, surrounded by a rml-fenee 10 
rwls high, each one rod in length, and the number in the fence 
equals the number of acres in the field ? What is the area of 
the field ? Ans. 2010e2.4 acres. 

94. How much greater is the circle described by the head 
of a man (J feet high, than by his feet, in the revolution of the 
earth on its axis ? 

85, In an orchard, J the trees bear apples, -J- pears, \ plums. 
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316 MISCELLANEOUS QUESTIONS, 

and 50 of tLem produce Dotting. How many trees are there 
in all? Jns. 600. 

96. Sound moves at tiie rate of II43 feet in a second. If 
the time between the lightning and the thunder be 30 seconds, 
what is the distance of the explosion ? Ans. 0.488+ miles, 

97. In a thunder-storm I observed by my watch that it was 
6 seconds between the lightning and the thunder. At what 
distance was the esplosion ? Ans. 6852 feet. 

98. Tubes may be made of gold, weighing not more than 
at the rate of y^j of a ^ain per foot. What would be the 
weight of such a tube, which would extend across the Atlantic, 
from Boston to London, the distance being 3000 miles ? 

Jns. 1 lb. 8 oz. 6 pwt. 3-^ grs. 

99. Suppose one of those meteors called fireballs, to move 
parallel to the earth's surface, and 50 miles above it, at the 
rate of 20 miles per second, in what time would it move round 
the eiirth ? 

The earth's diameter being 7964 miles, the diameter of 
the orbit will be 7964 + 50x2=8064, and 8064x3.1416 
=25333.8624, its circumference. Then 26333.8624-^20= 
1266.693120=21' 6" 41'" 35"" 13"'" 55'""', the Ans. 

100. In giving directions for making a chaise, the length of 
the shafts between the axletree and back-band being settled at 
9 feet, a dispute arose whereabout on the shafts the centre of 
the l)ody should be fixed. The chtuse-maker advised to place 
it 30 inches before the asletree; others supposed that 20 
inches would be a sufficient incumbrance for the horse. Wow, 
supposing 2 passengers to weigh 3 cwt,, and the body of the 
chaise |- cwt. more, what irill the horse, in both these cases, 
bear in addition to his harness ? , t I16#, 

^•'■] nl. , 

101. A piece of square timber is 10 feet long, each side of 
the greater base 9 inches, and each side of the less 6 inches. 
How much must be cut oiFfrom the less end tq contMi a solid 
foot? Ans. 3.392 feet. 

102. A carpenter put a curb of oak round a well : the inner 
diameter of the curb was 3^ feet, and its breadth 7} inches. 
What was the expense of it, at 8d. per square foot ? 

Ans. 5 s, 2^rf. 
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BOOK-KEE]FING. 

All mercantile triinsactiona consist in exchanging articles of 
trade, cither for money or its equivalent. A systematic record 
of Buch transactions is called Book-keeping. Every person 
should possess sufficient knowledge of this science to keep such 
record of his business as will at any time exhibit a true state of 
his affmrs. 

The person who purchases goods, or receives any thing of 
me, is debtor to me ; and he who pays me money, or delivers 
any tiling to me, is creditor. 

The following is a phiin and simple method of keeping ac- 
counts without a Day-book, iind will be found suffli;ii:nt for the 
purposes of farmers and mechanics, where their business is 
such, that charges are made only at considerable intervals ; but 
in all cases where some three or four, or more charges are made 
diuly, a Day-book should be regularly kept. 



1637. I 



ea TVueworlliy, Dr 



BOOK-KEEPING BY SINGLE ENTRY. 

By Single Entry two principal books are required, the Day, 
or Woite Book, and Ledger. 

The Day-book should be ruled with two columns on the right 
hand, for dollars and cents, and one column on the left for no- 
ting the month, day, and year when the charges were made. 

AH charges should be made at or near the time when they 
bear date, or when they purport to have been made. Where 
27* 
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3lB BOOK-KEEPING. 

an individunl is charged with articles delivered to him, he is a 
debtor for the amount of them, and agalnat hia name on the 
Day-book, " Db." is written to deagnate him as debtor. When 
such individual delivers articles to he allowed him on his ae- 
count, he is said to he a creditor, and " Cr." is written against 
his name on the Day-book, to designate that he is credited with 
such articles. 



THB LEDGER. 

The Ledger is a hook to which the accounts entered on the 
Day-hook are transferred from time to time, in order that each 
man's whole account may appear by itself. All articles for 
wliich he is debtor are usuidly entered on the left-hand side of 
the page, and all articles for which he is creditor are entered 
on the right-hand side of the page. 

The date of the charge, and tlie amount in dollars and cents, 
are entered in the same manner as on the Day-book ; but where 
there are a number of charges of different articles made under 
one date on tlie Day-hook, they are usually entered iipon the 
Ledger as " Sundries," which is a general term for a variety 
of articles ; and the total amount of all such articles charged 
on any one day, is carried out agiunst such entry in dollars and 

When a charge is posted from the Day -hoot to the Ledger, 
a bracket, or other mark, is made on the left of the charge on 
the Day-book, to denote that it has been transferred to the 

When the account is to be settled, the sum requisite to bal- 
ance, the same is ascertained, and cash, or a note, is given, 
which is entered upon the book, and the account is thus made 
equal. Traders and mechanics most usually give receipted 
bills of their accounts on settlement. In some instances, a set- 
tlement is written at the bottom of tlie account, as follows ; — ■ 
"Settled and balanced all accounts to this date," which is 
signed by the parties. 
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FORM OF THE DAY-BOOK, 



ru 4 gDlJons m'a]as9i.>e, iit 
lSlba.>iigar,atlOcl3. 


1 OQ 
1 50 


ro 8 lbs. chdcolole, ui 1>. 


1» 


aibs.Blarcb,stl4cta,. 
Slb3,eolfee,iitlaclii.. 


3 S5 
00 


To 38 lbs. lice, at 5 cla.,. 
21bs.mcoB,Bi2aela.. 


1 90 


Joel Mason, Dr. 
ro50 1b^.i^ol^nlIela.. 
1 barrel of flour, 


;s 


TioiDihy siylee, Dr, 
S«Kneh,M6icB.. 


ss 


John Silvers. Ilr, 
ro*> lbs. of raisins, al 


5 eo 


Jgbn Newlop, Dr. 


1 T5 


Cr,Bj<Bah,jils,OA....i 


Joel M.iann, Dr. 
roSbueh,of8dt,rte., 


a DO 


„'»==:,..;; 


aa 


John NewtOD, Cr, 


3 00 


Jodediah Jonra, Dr, 
ro!^gal.oil,M6j 


-2 so 


Joel Masoo, Cr. 
B; 5 biuh. apples, S>. . 
Jl cords wood, >1 16s. 


10 « 


John SilTera. Cr. 
By 90 busb. polaloes, at 

IOOIlis,cbocse, ,.'■.. 


iSS 


JedetliflhJonRB, a: 
Bjoaihrec'd off. Hardy 
2 days' labor, at 4j,&/. 
Caahlobalaiicaact,. 


1 50 



1.6, 


By 15 lbs, dried apples, 




I 


" '' 


John Ncwlon, Dr. 
To3jdB.flaM»l,a4^.... 


1 


50 




Joel SlepbenBOD, Dr, 
"iflubat^^. ....■..'.',' 


\ 


«0 


' 8, 


John Newlou, Ct. 


•1 






Dr, Tolbb!, nour 

ToSolbd-augat 


oo 




ro'^b'^ri^r^^.,^':- 


1 


M 




r/rr^';.ea,a.3?:- 


. 


50 






sa 








Tolpr,ofboo« -■- 


• 


oo 








Timothy styles, Dr. 


, 


00 




Joel Slcpheiiaon, Dr. 
rD40lba.Vll»', ataOcts 


» 


SS 






' la 


John SUvera. Cr. 


1 


» 




Scoria wood, at isi.... 
Dr. Toilb. flout 


"13, 


Bj2C«rdalMrli,alX2A.- 


4 


OD 




nmolby Styles, Cr. 
ByiflriilnsbHllet.SOIbs 


„ 


91 






"14, 


John Nswlon, Dr. 
roI0016s.lTsh,alScla, 
:r,By2™daof„ood,^^ 

By cosh, lo balance act. 


• 


00 
00 




JohnSilvera, Dr. 
ro 100 lbs. iron, St 7 ds. 


, 


00 


'15 


Byl6lba.l'ajS1S''l.. ...'. 

soi]iB.bmier,Maons, 


J 


87 
OO 
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FORM OF THE LEDGER. 



JOHN NEtVTON, 



3yd9. auoDtL,at39..- 
eimdridt 

11)0 lbs. flsb, u icU.- 



By 40 Iba, drlH] appl»t ' 



JOEL BIEPHEKSC 



Jul!. Toeibs-chocD 


'^'? 


;::| .|is|FK--- 


wood, ill 


,.| . » 


... 




JEDEDIAH JONES, 




0. 


1*31. L - 




1 .L,iiif;J. 




1 ■!„ 




Dr. 




JOHM SILVEft?, 




«. 






■| .\..i!"iL _ 




1 '.n 




DR. 




JOEL MASON, 




Cii. 



Ml I 



TiUOTHY STY1.ESI, 



The student should be required to complete posting tlte 
above accounts from the Day-book. 

To each Ledger there is an Alpliahet, or Index of Names, 
consisting of a small book with the letters of the alplmhet 
psted upon the leaves, bo that each man's name cnn be read- 
ily found by turning to the leaf marked by the first letter of 
bia siniaine. 



^b, Google 



AlleaJsiDK 

Brown Leonard' . 

Calming Gecfgo « 
D 

l>aJt4mL«vi ---■ - 
E 

EdgsU OliTer-"- 
F 

PulttmCuniB—. 



IKDEX TO THE LEDGER. 

O 
Odlia Woodbridga--- 



Knowlee Mkh»l ■■■ 



Kaaai Jod-.. 

H'FsriaDd An 

N 

New U)n John - 



Rollina Zenas . • ■ 
Steplienuin Joel 



BtjtesTUoolhy 

T 
Trnetmitbj laroai 



Every person engaged in business should talte an inventory of Ma 
notes and accounts, his stock in trade, and other property, and of the 
debts owed by him, once or twice a year, ■ By comparing this with 
former inreniories, he will know hia gain or loss, from time to time. 



0, daled July 1, ie3>i, and 
Bgmnst Joel SJepbon? 



Inventory lalen Im. 1, 1S37 - - 
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